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Editor 
Ray Osterwald, NODMS 


Electric Radio™ is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 
1989 by Barry Wiseman (N6CSW, SK), the magazine continues 
publication for those who appreciate the value and excitement 
of operating vintage equipment and the rich history of radio. It 
is hoped that the magazine will provide inspiration and 
encouragement to collectors, restorers and builders. It is 
dedicated to the generations of radio amateurs, experimenters, 
and engineers who have preceded us, without whom many 
features of life, now taken for granted, would not be possible. 

We depend on our readers to supply material and photos for 
ER. Our subscriber’s primary interest is in articles that pertain 
to vintage equipment and operating with a primary emphasis 
on AM, but articles on CW, SSB, and shortwave listening are 
also needed. Photos of hams in their radio shacks are always 
appreciated. We invite those interested in writing for ER to 
write, email, or call. 


Some Regular Contributors Include: 
Tom Marcellino (W3BYM), David Ishmael (WA6VVL), Gary Halverson 
(K6GLH), Larry Will (W3LW), D.S. “Jeep” Platt (K3HVG), Joe Long 
(WA2EJT), Jeff Covelli (WA8SAJ), Mike Bittner (W6MAB), Mike 
Murphy (WU2D), George Misic (KE8RN), Dave Gordon-Smith 
(G3UUR), Pat Griffin (AA4PG), Phil Legate (AC@OB) 
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Editor’s Comments 
This Month in Electric Radio 

The first time I’d ever seen a Hallicrafters SX- 
115 was way back in early High School. A friend 
of mine, who already had his driver’s license, took 
me out to a place east of Denver on the plains 
where a man and wife ham couple had a shack. 
After some conversation, we went back into the 


radio room and there was a new SX-115 and a 

matching HT-32B, all lit up. I’ll never forget how that SX-115 looked, almost like 
a magic sight, warm yellow-orange light coming from the glowing dial in the dimly 
lit room. Later, I got a sales brochure on the SX-115 and carried it around so long 
that it just about became illegible. It was not until relatively recently that I had the 
opportunity to find my own, so K7PJT’s article starting this month is most 
welcomed. Part 2 will show how it has higher RF performance than most other 
receivers of that era, including some by Collins. 

Joe Long (WA2EJT) has completed his BC-187 article as a compliment to the 
BC-186 receiver article from last June, 2018. I learned a great deal about how these 
simple, rugged transmitters were tuned. 

Phil Legate’s (AC@OB) has come up with many AM improvements for the 
familiar DX-40 transmitter that should really make this traditional transmitter 
stand out from the others. 

73, Keep Those Filaments Lit! NO@DMS 
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The HRSA. onal Radio Society oe Australia) had a disle: of 
-quipment and memorabilia during September 2018. There was a 
transmitter pancake coil and induction coil, an AWA expanse panel 
» a Stirling aircraft spark transmitter, a crystal set (AWA Radiola), and 
ica microphone as used by Dame Nellie Melba in her broadcast from 
-Marconi’s Chelmsford Works, on 15 June 1920. See Ray Robinson’s article on 
Page 2 Se the dee story of pee historic event. — 


The Swan 260 and 270 “Cygnet” Transceivers 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 
KE8RN@comcast.net 


General Descriptions of the Swan 
260 and 270 Cygnet Rigs 

The Swan 260 and 270 Cygnet SSB- 
CW transceivers were a complete station 
in one package, needing only an antenna 
and an AC power source to go on-the-air. 
Both versions had internal speakers. 

The 260 was delivered with a non- 
removable hand microphone and was a 
low-cost, no-frills transceiver that did 
not use a mechanical meter for receiver 
signal strength or transmitter tuning. 


The 270 Cygnet was a deluxe version 
of the entry-level Swan 260. The 270 
Cygnet went to a conventional plug-in, 
hand-held PTT microphone. It was 
supplied complete with a built-in AC 
power supply, and included a built-in 12 


MODEL 266 
SINGLE SIDEBAND 
TRANSCEIVER 


Figure 1: The Swan 260 was introduced in 1968, the first of the “Cygnet” 


volt DC power supply for mobile use. 
The DC supply was lost in order to save 
cost in the 270B and the 350B Cygnets. 
The Cygnet 270 was a good bit more 
deluxe and included a meter in place of 
the indicator tube used on the 260. The 
270 is really a very nice, complete 
transceiver that makes a good basic 
station. A 1200W PEP linear amp, the 
Cygnet 1200X, was an option. 

The Swan 260 and 270 Cygnet 
transceivers were the same size as the 
Swan 120, 140, and 175 single-band 
units, the 240 tribander, and the Swan 
350, 400, and 500 five-band transceivers. 
The paint finish did change over the 
years. The later, solid state rigs were of a 
different size. 

Tube Compliments in the Swan 260 
and 270 Cygnets 

The Cygnet 260 and 270 Swans used a 
single TV horizontal sweep tube (as used 
in color TV sets) for the transmitter’s 


transceivers. Instead of a traditional mechanical tuning meter as used on previous 
Swan rigs, a horizontal electron-ray tuning indicator mounted on the upper left side 
replaced it. The 260 Cygnet had five design changes in over one year, so be sure to 


get the correct manual for your rig. 
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final; the 350, 400, and 500 used two 
tubes in parallel — as did most rigs of the 
era except for the early single-band and 
triband Swans. By using one tube, space 
was freed up for the internal AC or AC/ 
DC power supplies. 

Most of the tubes used in the Swan rigs 
were 7 or 9-pin miniature tubes like the 
12BA6 and 12BY7. A somewhat special 
tube type, the beam-deflection 7360, was 
used in the 260’s balanced modulator; 
this tube was used for a while in the “big” 
Swan 350 but later replaced by a GJH8. 
Many of the other tubes used in the 260 
and 270 were the same types used for the 
same function in the Swan 350, 400, and 
500. 

The block diagrams of the Cygnets 
and the Senior five-band Swans were 
essentially identical, as were the block 
diagrams of the single-band Swans and 
the tri-band 240 model. 

The single band and tri-band Swans 
used a single RCA 6DQ5 octal-based 


color TV horizontal output tube as a 
final amplifier. (RCA’s vacuum tube 
division developed the 6DQ5 for use in 
the world’s first color TV in 1953.) The 
260 and 270 Cygnets used a single, newer 
and beefier 6LQ6 color TV horizontal 
output tube while the more deluxe 350, 
400, and 500 five-band radios used a pair 
of the same tubes to run more power. 

Filaments of the tubes were configured 
so they could be operated from 6.3 volts 
or 12.6 volts to allow the rigs to be used 
as home base stations, or as mobile rigs 
operating from 12 volt automotive 
electrical systems. 6.3 volt filament tubes 
are used in all applications. 

Circuit Descriptions of the Cygnet 

Transceivers 

The circuitry in the Swan 260 and 270 
was quite similar; all Swans used a single 
conversion design and a switched local 
oscillator, which gave them poorer dial 
readout and less frequency stability at 
higher bands. Swan’s competition, 
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Figure 2: The 270 Cygnet was introduced in 1969 at $529.00. The tuning meter and 
a mic jack reappeared. The front panel was upgraded with more controls for the 
operator, such as a sideband selection switch and a carrier balance pot. It was 
upgraded again in 1970 as the 270B, a lower cost model with no DC power input, 
but Swan did offer an optional 14 amp DC inverter. The last of the Cygnet models 
was the 1974 300B for $499.00 with a CW sidetone and 300W PEP input from the 
final amplifier, an 8950 Compactron pentode. 
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Figure 3: The exciter and PA compartments are fairly compact arrangements. 


Galaxy, National, and Heathkit, and for 
a bit more a Drake, and for a lot more, 
Collins, all used crystals and a fixed- 
range local oscillator with a tunable IF 
on all five band radios. Of the tribanders, 
the National and Swan switched the local 
oscillator; the Galaxy HI did not and 
used the same block diagram as the Galaxy 
V. Drake and Heathkit did not ever offer 


triband radios. 


WARNING 
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Of course, Collins used crystals for the 
first conversion and a tunable IF with a 
fixed (not switched) local oscillator for 
tuning on all bands for very good overall 
frequency readout and stability. This 
technique gives the same frequency 
readout on all bands; none of the Swan 
transceivers except some of the later solid 
state units offered this; none of the three 
band transceivers offered this feature 


i i 


Figure 4: The rear panel has a typical layout for this period of radio production. 
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Figure 5: The top view shows plenty of heat sources, fortunately the top cover is well 


perforated. 


except the very nice Galaxy III rig, which 
looked just like their five band Galaxy V 
and had the same block diagram and the 
Collins KWM-1 that covered 20, 15, 
and 10 meters. 

The VOX unit was a plug-in, solid- 
state unit for all five band Swans; like the 
Galaxy III and Galaxy V, the VOX unit 
was all solid state. Unlike the Galaxy 
units, the Swan VOX remained outside 
of the unit. The Galaxy unit plugged into 
a card-edge connector inside of the radio; 
the Swan VOX plugged into an octal 
socket located outside of the radio. Most 
of the other SSB transceivers had the 
VOX capability built into the radio and 
did not need a plug-in VOX accessory. 

Swan, Galaxy, National, Hallicrafters, 
SBE, and Heathkit were very active in 
the ham radio marketplace in the 1960s 
and \wedoly 1419.7 0se .Swanjnb rake; 
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Hallicrafters, Heathkit, and Drake made 
the transition to solid state. Hallicrafters 
and National only made it to mostly 
solid state radios using tubes as finals and 
drivers; they never built a totally solid 
state transmitter. The SBE transceivers 
started in business with mostly solid state 
radios using tubes only in the driver and 
final amplifier stages. Swan survived in 
the ham radio marketplace for a good 
while into the 1980s. Herb Johnson, the 
founder of Swan, left the company in the 
1970s to start Atlas Radio, and built only 
solid state radios. Ultimately, the Japanese 
manufacturers including Kenwood, 
Yaesu, and Icom took over most of the 
market, bringing an end to Swan, Atlas, 
and most other ham radio suppliers in 


the USA, except for Ten-Tec. 
EER 


November 2018 5 


Dg a 


BC-187 Transmitting Equipment 


By Joe Long, WA2EJT The BC-187 is the transmitees 

3111 King Street component of the SCR-178/179; my 

Endwell, NY 13760 article on its companion receiver, the 

wa2ejt59@stny.rr.com BC-186, appeared in the June 2018 issue 

#350 of Electric Radio. Some information 

John Link, W4HWT on the transmitter together with 

8757 Snow Camp Rd. background information on the SCR- 
Snow Camp, NC 27349 178/179 appeared in that piece. 

The BC-187 is a low power MO-PA 

Introduction type transmitter that uses a type 10 (VT- 


I asked John Link to write the section — 25) as the oscillator and a type 865 (VT- 
“The Output Network” that is near the 35) as the power amplifier. The 


end of this article. | have more details transmitter covers from 2.4 to 3.8 MHz. 
below on how we worked this out, but = The power output specifications for the 
wanted to acknowledge John’s BC-187 are respectively 5, 3, and 2.2 
contribution right at the start. watts for CW, “tone” and voice (see 
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RADIO TRANSMITTER BC-187-A 


RANGE 2400 TO 3700 KILOCYCLES 
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Figure 1, The BC-187 Front Panel: The meter measures antenna current, but a plate 
current meter can be plugged into the jack at the lower left. High voltage is present 
across the key and screen grid terminals along the bottom so it is important to avoid 


bare wires at these points! The power connector socket is at the lower right. 
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reference 1.) These are conservative worst- 
case specifications and in practice 
somewhat higher output is possible. I 
found that around the middle of the BC- 
187 tuning range (about 3 MHz) its 
output power is at a maximum and 
gradually decreases at higher and lower 
frequencies. 

The transmitter is designed to work 
only with the antenna packed with the 
set, a 27 foot fishpole” (vertical) with 
four 25 foot counterpoise wires. 
Restricting the set to work only with this 
antenna simplifies the output network 
because it need not provide a match over 
a wide impedance range and as a result, 
the network will not provide a good match 
to a typical 50 ohm (dipole) ham antenna. 
There is more on the output network 
below. 

Screen modulation is used for voice 
and tone, hence the lower output on 
those modes. The modulator (BC-188) 
is a separate component. It uses a pair of 
type 30 (VT-27) dry-cell tubes connected 
in parallel. I do not have the modulator 
and have no plans to find one because a 
couple of watts on AM on 75 meters is 
more challenge than I am interested in 
and because the transmitter does not 
reach far enough into the band to operate 
the frequencies commonly used for AM. 

Instead of using a vacuum tube audio 
oscillator, tone modulation is produced 
using a “microphone hummer” also 
known as an “interrupter.” An interrupter 
consists of a carbon microphone and a 
vibrating reed that together resonate to 
produce an audio tone. The interrupter 
requires only 4.5 volts for operation, 
saving a tube, its associated components, 
and a little filament and plate power. 
Other early sets like the BC-223 use an 
interrupter for tone modulation; see my 


article on that transmitter for more 
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information on this interesting device 
(reference 2). 

Control functions in the modulator 
provide switching between the three 
modes. Because I use the BC-187 on CW 
only, it turns out that the modulator 
switching functions are not needed. | 
have details below on my work-around 
for this. The modulator has a meter that 
can be used to monitor the plate current 
of the transmitter as well as several other 
voltages. In its place I use a separate 
meter that plugs into a jack provided on 
the front panel of the transmitter. 

The BC-187 was nota popular surplus 
item. I am unaware of any articles on it 
appearing in either QST or CQ and it 
never appeared in any of the surplus 
conversion publications. One article did 
appear in a 1948 issue of Radio-Craft 
magazine (reference 3). In response to a 
reader request, information was given on 
modifying the transmitter for crystal- 
control and for using AC on the filaments, 
together with a suggested schematic fora 
power supply for the complete set. The 
supply used 6 power transformers, 6 
chokes, types 80 and 5U4 rectifiers, and 
three bridge (selenium) rectifiers. I don’t 
imagine that the reader (or anyone else) 
ever built one of these. 

In 1948 the SCR-178 was of no historic 
interest, and much better war surplus 
transmitters, receivers, and modulators 
were readily available. As a result, the 
equipment was obscure at that time and 
today is little-known even to many 
collectors of WWII gear. But a fair 
number of these sets are out there — a 
Google search for “SCR-178” images 
will show several more or less complete 
SCR-178s. Photographs showing the 
SCR-178 in actual use are rare; one nice 
example can be found on Brian 


Thompson’s (NI6Q) QRZ page, where 
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he is operating his SCR-178 with a couple 
of friends. 
Hardware 

My BC-187 (a BC-187-A) was made 
by J.H. Bunnell & Company with a 
1941 contract date and is serial number 
245. BC-187s were also made by DuMont 
and Cardwell. There is no significant 
difference between the BC-187 and the 
“A” model — there are only three 
components with slightly different values. 
The same is true for the “A” model of the 
modulator, where only two components 
have different values. There was no “A” 
model for the receiver. 

The BC-187 was made in the same 
quantities as the BC-186, with total 
production of a few thousand. In my BC- 
186 article [ER #351, August ‘18] I 
commented that because so few SCR- 
178s were manufactured before the war I 
never expected to run across an early 
production unit. Months after W4HWT 
and I began our discussions on the BC- 
187, John sent me the tag information 


for Bge transmitter. Iv was s astonished to 


RANGE 2400 TO'8760 KILOCYCLES 
PART OF RADIO SETS, TYPES SCR-178&179 
. DESIGNED AT SIGNAL CORPS LABORATORIES | 
FORT MONMOUTH YEW JERSEY 
ORDER NO. 94B7-NY-34 DATE G-28-34 SERIAL NO. 
: : - MADE BY 
THE ALLEN D. CARDWELL MFG. CORP. 7 
BROOKuyN - 


Figure 2 2; SRS of the ID Tag F Ente 
John’s 1934 BC-187: In addition to the 
information on later production BC- 
187 ID tags this one is marked “Part of 
Radio Sets, Types SCR-178 & 179” and 
shows a complete date of 6-28-34. The 
space allowed (on this and later) tags for 
the serial number allows for only 3 
digits, an indication that orders were 
limited to fewer than 1000 units. 
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learn that it was not only pre-war, but 
also from what must be one of the very 
earliest orders. His unit was made by 
Cardwell, serial number 6, with an order 
date of 1934, with the complete date, “6- 
28-34” appearing on the tag. John’s is 
the only tag I have seen that shows a 
complete date. Then I was astonished 
again when Bill Fizette (W2DGB) 
informed me that John Wiesner 
(W2FFC) has a Cardwell BC-186, serial 
number 34, from that same 1934 order! 

The transmitter is just a bit larger than 
the receiver and at 12 pounds weighs a 
little more. The case and front panel are 
made from heavy gauge aluminum similar 
The 
transmitter is held in the cabinet by five 
machine screws with heads that are 
removable without tools. The use of these 


to that used in the receiver. 


screws instead of the 4-turn latches used 
in the receiver is probably to ensure better 
RF integrity. Also, because there is no 
apparent designed-in possibility for 
multiple band operation by way of plug- 
in coils, there is no need for quick access 
to the chassis. 

There are two openings at the top of 
the front panel that I had initially assumed 
were for ventilation, but I found myself 
looking through the slots to verify that 
the tube filaments were on and I wonder 
whether this might not have been the 
intended use for the openings. This would 
make sense for a transmitter where, if the 
guy cranking the generator slows down 
or stops pedaling, you are off the air. 
Also, military operation would dictate 
that you transmit only when absolutely 
necessary to prevent the enemy from 
finding your position via RDF. This will 
keep the duty-cycle low, preventing the 
BC-187 from ever really warming up, 
making vent holes unnecessary. 


An interesting example of low duty- 
November 2018 


cycle operation in the military is the 
Vietnam era PRC-47 HF SSB/CW 
transceiver where, for high power (100 
watt) operation the duty-cycle is specified 
Boe 
transmission for every 9 minutes 


minute (maximum) of 
(minimum) of reception.” This limitation 
is due to thermal considerations 
(overheating of the PA tube) but it is also 
in line with military “no ragchewing” 
rules. 

The controls and functions on the BC- 
187 front panel include: MO tuning 
(labeled “Frequency”), antenna tuning, 
antenna loading, a jack for plate-current 
monitoring, terminals for a key, an 


antenna current meter, two terminals 
marked “Screen Grid,” an antenna switch 


that connects the antenna to either the 
transmitter or receiver, terminals for 
connecting to the antenna, and to the 
BC-186, and two terminals marked 
“Control.” The antenna switch has an 
unmarked center “off position that 
disconnects both transmitter and receiver 
from the antenna. 

The plate current jack is in series with 
the key line and measures the total current 
drawn by the tubes’ plates, plus screen 
current for the 865 and the plate current 
for the 10. When used without the 
modulator, a jumper connected between 
the “Screen Grid” terminals provides the 
correct screen voltage for CW operation. 
Contacts on the mode switch make this 
connection when the modulator is used. 


Figure 3: The MO is on the right side, the PA on the left side. The MO coil is at the 


bottom with the tuning capacitor in front of it. The smaller variable is the MO 
trimmer. The antenna loading coil (L4) is below the meter with its antenna tuning 
capacitor (C8) below it, out of sight. The PA tank capacitor (L2) is to the left of the 
865; the antenna coupling coil (L3) is inside of L2, and is also out of sight. 
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The “Control” terminals are used when 
using tone modulation and serve no 
function when the transmitter is operated 
without the modulator. 

The MO [master oscillator] tuning 
capacitor is attached to the front panel 
using ceramic insulators. Insulating both 
the rotor and stator is required for 
Hartley-type oscillators because both ends 
of the tuned circuit are hot with RF. Each 
inductor is mounted using ceramic stand- 
offs. One end of the MO coil is mounted 


on a magnificent 3 inch conical ceramic 


insulator. 
The MO coil form is wound on a 
grooved ceramic form. The tube sockets 


a 
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Figure 4, a close-up of the worm drive 
used for the frequency display: Although 
the gear is not spring-loaded there is 
essentially no backlash. With this setup 
the frequency control tunes smoothly 
and has a nice feel. The rectangular 
block above the worm 
gear is part of the dial 


locking mechanism. 


are also ceramic and 
ceramic feed-throughs 
are used (instead of 
rubber grommets) 
where wires pass 
through the chassis. 
Phenolic forms are 
used for the coils in the 
output network. 
Tuning of the MO 
is accomplished 
through a worm gear 
and a right angle drive 
with a circular dial on 


Figure 5: The MO 
compartment is 
shown here without 
the tube in order that 
the parts and wiring 
layout of this section 
can be seen more 
clearly. The heavy 
gauge wire that is used 


for the MO coil and for all of the interconnections in this compartment is apparent 
in this view. Note the large transmitting type mica capacitor located directly under 
the MO coil. It is part of the MO tank circuit, and is rated at 500 volts/2 amps. 


10 Electric Radio #354 


November 2018 


the front panel marked with a logging 
scale running from 0 to 30 and with a 
second drum-type dial sitting behind a 
small window with a scale that runs from 
0 to 100. This combination gives a logging 
scale running from 0 to 3,000 as the MO 
is tuned through its full range. On my 
set, 3540 ke corresponds to a reading of 
2535. I can read the scale without a 
magnifying glass even in subdued light. 
This setup is easier to read than the 0 to 
100 logging scale used on the receiver 
and makes setting up a transmit frequency 
from my calibration chart relatively easy. 

All interconnections in the transmitter 
are made using straight runs of wire, with 
any required bends formed at just the 
correct angle. This approach belongs to 
an earlier age and is not the best way to 
do RF wiring, but given the relatively low 
frequency range of the BC-187 it really 
doesn’t make any difference, and it 
certainly is pretty! Number 10 (solid) 
wire is used for the master oscillator coil 
and for its associated connections, while 
number 14 is used for the rest of the set. 
From the appearance of the wiring it is 
apparent that the some of the wires were 
preformed on a jig. 

Each component is marked with the 
identifier used on the schematic. The 
marking on each part is placed so that it 
can be easily seen. The only exception is 
L3, which is marked, but not where I first 
thought it would be. These markings 
take any challenge out of parts 
identification, which anyone who has 
spent hours of troubleshooting just trying 
to figure out which part is which would 
appreciate. The tubes are identified using 
small metal plates that are held in place 
with two machine screws. 

A final example of craftsmanship and 
attention to detail in the BC-187 is the 


approach taken with the shielded wiring. 
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Figure 6, A close-up of shielded wiring 
in the BC-187: Spaghetti was placed 
over the “center conductor” with braided 
shielding placed over the spaghetti. The 
ends of the shielding were then wrapped 
with thread and varnished. The shield 
itself is grounded using a metal cable 
clamp midway in its run. 


Two wires running to the send-receive 
switch are covered with spaghetti, which 
is in turn covered with braided shielding. 
To prevent fraying of the shield, each 
end is neatly wrapped with green thread 
and varnished. 

One curious feature of the BC-187 is 
its power connector that is made of plastic, 
probably Bakelite, and looks more like a 
4 pin tube socket than a military 
connector. 

The mating plug from the hand-crank 
generator is made of the same material. 
In contrast, the receiver has a typical 
military power connector — heavy duty, 
all metal with an equally robust mating 
connector. Why the designers used a 
relatively flimsy connector on the 
transmitter is a mystery. 


Theu genderwof Jthewtransmitter 
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Figure 7: John’s BC-187 
four-pin power plug, a 
Bakelite connector, most 
unlike the rugged metal 
connector that is used for 
the receiver. The mating 
socket on the transmitter 
front panel is just above 
it. 


vs. an air variable in mine, 
and the components in 
John’s transmitter are not 
marked with identifiers, 


connectors is the opposite of what safety 
would dictate today with high voltage 
present on the exposed male pins, but 
when the set was in service there would 
have been little chance of someone 
cranking the generator while someone 
else was plugging it into the transmitter. 

John’s 1934 and my 1941 transmitter 
differ in only three minor ways: John’s 
has only four front panel screws vs. five 
on mine, his MO trimmer capacitor is a 


mica compression type 


Figure 8: An under- 
chassis view of my BC- 
187 power supply, 
showing a lot of parts 
in a limited space. The 
retrofitted mini-fan 
for cooling the 
transistor heat sink is 
partly visible at the 
left. The two fuse 
holders are for the AC 
line and the filament 
supply. I fused both 
the AC line and the 
filament supply, hence 
the two fuse holders. 


We 


while in my BC-187 they 
are, as I described above. 
Power for the BC-187 
The transmitter requires 500 volts at 
about 100 mA and 7.5 volts DC at 3.25 


amps for the filaments. 


I had to use a rather small chassis for 
the power supply because of my space 
constraints for the BC-187 transmitter. 
For the HV, I used a full-wave bridge 
with about 60 pFd of filtering and no 
filter choke. I had planned to use a choke, 


Another retrofitted mini-fan is used for cooling the filament transformer; without the 


fan it runs too hot to touch. 
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Figure 9: The under-chassis wiring shows only four capacitors and six resistors. Each 
resistor is held in place with a clamp that is attached to a short ceramic standoff. The 
clamps are marked with identifiers for the resistors they hold. The black object at 
the upper right is the power socket, a decidedly un-military connector. 


but there turned out to no room for one. 
Fortunately this did not cause a problem 
with hum. Even without the choke, the 
small chassis required some crowding of 
the components and will make any future 
troubleshooting a little more difficult 
than I would like. 

For the filament portion of the power 
supply I used an LM-317 voltage 
regulator to drive a TO-3 NPN 
Darlington power transistor. I used a 12 
filament volt transformer driving a bridge 
rectifier/filter as input to the Darlington 
pass transistor. 

After putting the transmitter in service 
I found that the filament transformer ran 
hotter than I liked but, there was enough 
room to on the chassis add a mini-fan for 
cooling it. With the fan the transformer 
runs only warm to the touch. | then 
added a second mini-fan to the 
Darlington transistor heatsink to keep it 
cool. I dropped the voltage to the fans to 
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slow them down to the point where they 
are barely audible. The power for the 
fans comes from the overheating 
transformer but the cooling air more 
than compensates for this extra load. 
The supply is conventional so I have 
not included a schematic. If you would 
like a copy, please email me. 
Restoration 
My transmitter turned out to be in 
excellent mechanical and electrical 
condition when | bought it. The only 
problems with it were that both tubes 
were missing and that there was no 
calibration chart. William Van Lennep 
(Van) has a calibration chart for his 
transmitter and kindly sent me a scan of 
it. Itis identical to the BC-186 calibration 
chart — as with the receiver, dial settings 
were recorded every 20 kHz through its 
tuning range. I took measurements on 
my BC-187 using that increment over 
the entire range of the transmitter. In 
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addition, I took readings every 5 kHz 
from 3500 kHz up, so I have two charts. 
One duplicates the original and a second 
chart covers only 80 meters. After firing 
up the transmitter I found the RF 
ammeter to be sticky at about % scale, 
but because it is usable I decided to leave 
it as Is. 
Electronics 

The 10 triode is familiar to hams 
interested vintage transmitters and 
unfortunately, also to tube-audio folks, 
making it a somewhat rare (and pricey) 
tube today. It requires 7.5 volts at 1.25 
amps and has a plate dissipation of 10 
watts. It was announced in 1924 as the 
UV210 and was replaced in 1925 by 
RCA with the UX210 that, with some 
changes, evolved into the 10 (VT-52) 
and eventually to the 1OY (VT-52A). 

The “UV” prefix was used on early 
RCA tubes, where the “U” indicated an 
“apparatus, and the “V” indicated that 


it was a vacuum tube) \Theg ae 
designation soon came to be used for 
tubes with a pin structure differing from 
that used on the earlier tubes. (See 
reference 4.) 

The 865 is a tetrode (screen-grid) tube, 
intended for RF power amplifier service. 
It requires 2 amps at 7.5 volts for the 
filament, has a plate dissipation of 15 
watts, and like the 10 is a directly heated 
tube — there is no separate cathode. This 
makes both tubes more-or-less instant 
heating, which is a desirable feature for 
sets powered by a hand-crank generator 
because the guy cranking it can stop 
while the operator is listening. I was 
curious about how rapidly the tubes warm 
up and found that my BC-187 comes to 
full power in about a second, by first 
applying high voltage, holding the key 
down, and then turning on the filaments. 

The 865 started life in 1929 as the 
RCA UX865 and is one of the earliest 


TL-/637 
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Figure 10: The BC-187 schematic shows that it is among the simplest of WWII 
vintage transmitters, with only six resistors and about a dozen fixed and variable 
capacitors. Residual current flow through R5 generates a voltage drop that keeps 
both tubes cut off. Closing the key shorts out this resistor, removing the negative 
bias, turning on the transmitter. 
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power tetrodes. I had never run across 
the 865 before I needed one for my 
newly-acquired BC-187. As far as | know, 
the tube was used by the Signal Corps 
only in the BC-186, which explains why 
the tube is unfamiliar to most hams today. 
The tube also carried the U.S. Navy 
designation of “38165” but I have not 
been able to find any Navy sets that used 
the tube. 

The UX865 appeared in a 1929 QST 
article written by technical editor James 
Lamb, (W1CEI) that describes an RCA 
50 kW broadcast transmitter (reference 
5.) The tube lineup included a UX210 as 
the crystal oscillator followed by two 
UX865 buffer stages. Identical hardware 
was used in the 1930 RCA model 1-D, a 
one kilowatt broadcast transmitter. 

The 865 appears in the 1939 RCA 
Transmitting Tube manual where RCA 
referred to itasa “Screen-Grid R-F Power 
Amplifier.” The listing includes only 
minimal information because of the 
obsolescence of the tube by that date. 
Vacuum tube technology advanced 
rapidly in the twenties and thirties and it 
was not long before the 865 was obsolete, 
made so by pentode tubes like the 837 
and beam-power types such as the 807, 
6L6 and 6V6. 

Early (pre-war) versions of the US 
Marines TBX (Navaho Code Talker) 
transmitter-receiver used the 837 in the 
final stage while later versions of the 
TBX used the 2E22, a pentode with an 
instant heating filament. Another pre- 
war set, the BC-474 transmitter-receiver, 
used 6V6s in both stages of the transmitter 
and in the modulator. 

The oscillator is a series-fed Hartley 
type that is capacitance coupled to the 
power amplifier stage. In the twenties 
and thirties (and today) hams it found 


casy to get five watts out of a Hartley 
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oscillator using just a single 10, so one 
might reasonably wonder why the BC- 
187 with its second stage is specified at 
only five watts output. There are several 
reasons for this: hams generally would 
have been most interested in how much 
power they could get with a given setup 
— everything else was secondary. Asa kid, 
I built an amplifier using four 1625s that 
put out four or five hundred watts on 
CW, but I recall that the proverbial “long 
dash” would turn the plates a bright 
orange. 1625s were available, five-for-a- 
dollar, from Bernstein-Applebee and I 
seem to recall placing a couple of orders 
with them for more 1625s. 

Output power was important for the 
military, but any number of additional 
factors such as reliability, repairability, 
ease of use, frequency stability and 
resetability, ruggedness, operation at 
temperature and humidity extremes, etc. 
all had to be considered. 

The ART-13 is a familiar example of 
conservative military output power 
specifications. The transmitter is rated at 
90 watts output at 7 MHz, this for a 
transmitter using an 813 and a pair of 
811 modulator tubes. The transmitter 
could be equipped with a low frequency 
oscillator (the O-16/ART-13) and 
loading coils, for operation in the range 
of 200 kHz to 1.5 MHz. At 200 kHz the 
power output specification is 5.5 watts! 
The output increases rapidly with 
increasing frequency — at 300 kHz the 
specification is up to 14 watts. To be fair, 
at very low frequencies it is the case that 
the very high reactance of any practical 
antenna necessitates the use of high 
inductance loading coils, and it is the 
losses in these coils that accounts for the 
modest power output. 

The 865 offered several advantages 


over using a second 10 as the PA: the 
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screen-grid eliminated the necessity of 
having to neutralize the stage and made it 
possible to screen-modulate the PA. Also, 
the isolation provided by the screen-grid 
would have reduced the amount of FMing 
when used on voice. Owners of the BC- 
37 5itarey alli tooy aware vol the wfussy 
neutralizing capacitor adjustment that is 
required to minimize FMing in that set, 
an adjustment made unnecessary in the 
BC-187 by the shielding effect of the 865 
screen grid. 

Keying of the transmitter uses an 
interesting approach. Because the tubes 
do not have separate cathodes, cathode 
keying is not possible. Instead, the grids 
of both tubes are given a high negative 
bias, cutting off the tubes when the key is 
up. This is accomplished by returning 
the negative lead of the high voltage 
supply to ground through a 25k (15k in 
the BC-187-A) “keying” resistor. The 
grids of both tubes are connected to this 
resistor and keying of the transmitter is 
done shorting the resistor to ground. 
With the key up, a small current flow 
through the resistor generates a voltage 
drop and this (negative) voltage, applied 
to the grids, keeps both tubes cut off. For 
my BC-187, the key-up voltage across 
the key is about 140 volts, plenty to keep 
the tubes cut-off, and enough to get your 
attention if you get your fingers across 
the key. 

The BC-187 Output Network 

The output network looked a bit odd 
to me because of the absence of a plate 
tuning capacitor, but honestly, I didn’t 
give the output network any particular 
thought. 

My original thinking about the output 
network went no further than knowing 
that the antenna it was designed to match 
(a 27 foot vertical with four counterpoise 


wires) would present a low resistance and 
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some) Capacitive reactancemto ithe 
transmitter. I tried the same approach I 
had used successfully with other 
transmitters designed to work into 
physically short antennas: I inserted a 
150 pF variable capacitor in series with 
the antenna and connected it toa 50 ohm 
dummy load/wattmeter. By fiddling with 
the two controls on the transmitter, and 
with my external variable capacitor, I was 
able to get 5 watts of output into the 
dummy load. This met the power output 
specification for the transmitter — that 
was good enough for me and I didn’t give 
the output network in the transmitter 
any further thought. I then connected 
my 80 meter dipole and readjusted for 
maximum current. I measured the 
capacitance of the variable capacitor and 
substituted a fixed capacitor of that value, 
and that was it. 

Sometime later I had a telephone 
conversation with John (W4HWT) about 
our BC-187s and soon realized that I had 
no idea of how the output network 
actually works. Before long I received a 
12 page document from John where he 
thoroughly analyzed the output network 
and explained his (reversible) 
modification to the network that provides 
a good match to a 50 ohm antenna. | 
studied John’s analysis for a couple of 
weeks and had several telephone 
conversations with him about it. I found 
his work to be so interesting (and 
instructive) that I asked him if he would 
do a write-up on it (running less than 12 
pages!) as a part of this article. 

The Output Network, via W4HWT 

The output stage of the BC-187 has 
two features that make it unique when 
compared with the output stages of other 


military transmitters of the period such _ 


as the ARC-+5) (command Ee 
transmitters), the BC-654 (part of the 
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SCR-284) and the Navy TCS transmitter 
series. 

First, unlike the above sets, in the BC- 
187 no variable inductor is provided for 
tuning out (resonating) the antenna 
Capacitive reactance. Instead, the BC- 
187 uses a parallel L/C circuit to provide 
an equivalent inductance for this purpose. 

Second, the BC-187 final tank coil 
(L2) does not have a physical tuning 
capacitor connected in parallel with it. 
The Technical Manual, TM-1 1-231, says 
the amplifier supplies B+ “through a high 
impedance coil, L2, whose period lies in 
the middle of the frequency band of the 
set.” This implies that the BC-187 final 
tank coil is self-resonant with the coil’s 
distributed capacity and the output tube’s 
capacitance. 

Next, with regard to the second point 
(the lack of a variable capacitor in the 
BC-187 output tank), for the ARC-5, 
BC-654 and TCS transmitters, the final 
tank coil is tuned via a variable capacitor 
connected in parallel with the output 
tank coil. The ARC-5 series and the BC- 
654 transmitters have the output tank 
coil tuning capacitor(s) ganged to the 
frequency determining capacitor(s); i.e., 
the VFO. The TCS transmitter tank 
capacitor is not ganged to the VFO and 
therefore is provided with a separate 
control knob for tuning by the radio 
operator from the front panel. 

The explanation follows of how, in 
view of these differences, the output 
circuit of the BC-187 matches the 
antenna load impedance to the output of 
the amplifier tube. 

Keep in mind that in a transmitter 
“resonance” is normally indicated by a 
minimum (dip) in plate current. 
“Loading” is a measure of the amount of 
plate current at resonance; an increase in 


loading results in higher plate current at 
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resonance. Alternately, for sets like the 
ARC-5 command transmitters and the 
BC-187 that might lack a plate-current 
meter, resonance can be indicated by a 
peak in antenna current, and loading by 
the amount of antenna current at 
resonance. 

In the BC-654, a variable inductor is 
provided to resonate with the capacitance 
of its 25 foot rod antenna. The antenna 
radiation resistance (plus loss resistance) 
is optimum for the link coupling in the 
output tank coil assembly. In the case 
where the output tank coil tuning 
capacitor does not perfectly resonate with 
the tank coil inductance (i.e., the tracking 
is not perfect), this variable inductor is 
adjusted to bring the output tank coil 
into resonance. Tuning to resonance is 
indicated by a peak in output antenna 
current on the output ammeter. 
Increasing or decreasing the loading for 
the (rod) antenna is accomplished by 
rotating the coupling link that is inside 
the tank coil. 

In contrast, for the BC-187, resonating 
its rod-antenna 
accomplished by adjusting the variable 
capacitor C8 (the antenna tuning 
capacitor) that is in parallel with L4 (the 
antenna loading coil). At first this seems 
to defy logic. To tune out the antenna 
capacitance you need a variable series 
inductance (as is done in the BC-654 
above). How can adjusting a variable 
capacitor accomplish this? 

It works because a parallel L/C circuit 
provides an equivalent series inductance 


Capacitance is 


when the operating frequency is below 
the resonant frequency of the parallel L/ 
C combination. Adjusting the capacitance 
in the parallel combination changes the 
parallel resonant frequency, which in turn 
varies the equivalent series inductance, 


when (and only when) the actual 
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operating frequency remains below the 
parallel resonant frequency. (The 
resonant frequency of L4/C8 was 
measured and found to be in the range of 
5 to 9 MHz, well above the BC-187 
operating range.) 

In other words, a parallel resonant 
circuit will provide a variable inductance 
(by varying the capacitance) as long as 
the parallel resonant frequency remains 
above the operating frequency. (See 
reference 6.) 

In the BC-187, the resonant condition 
of the power amplifier tank coil can be 
achieved by the deliberate setting of the 
antenna tuning capacitor, C8, to make 
the resulting series reactance of the 
combination of the antenna capacitive 
reactance, the equivalent inductive series 
reactance of the L4/C8 parallel circuit 
and the coupling link (antenna coupling 
coil, L3) either a net series inductive or 
capacitive reactance. This resulting net 
series reactance when coupled into the 
tank coil (L2) will make the inductance 
of L2 have either a larger value or smaller 
value. A net inductive reactance when 
coupled into the tank coil will decrease 
the tank coil’s inductance while a net 
capacitive reactance when coupled into 
the tank coil will increase the coil’s 
inductance. This change in inductance 
will change the resonant frequency of the 
tank coil. (See reference 7.) 

These points are worth repeating: the 
result of adjusting C8 is to couple either 
inductive or capacitive reactance back 
into the tank coil, which has the effect of 
increasing or decreasing its net 
inductance, thus changing the tank 
resonant frequency. Keep in mind that in 
the BC-187, the tank capacitance is made 
up of the distributed capacitance of the 
tank coil and capacitance of the tube. 


With the proper position of the antenna 
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Figure 11: The three inductors and one 
capacitor that make up the BC-187 
output network. There is a lot going on 
in this circuit, as John describes. It is 
interesting that the tap on L4 (and how 
it is to be adjusted) is not mentioned 
anywhere in the technical manual. 


coupling coil, L3, and antenna tuning 
capacitor, C8, the tank coil will present 
the desired parallel load resistance and 
resonant condition to the plate of the 
BC-187 amplifier tube. 

The output tuning systems work 
similarly for the other military 
transmitters mentioned except they use 
an actual variable inductor to resonate 
any antenna capacitance. 

Adjustment of the antenna coupling 
coil, L3, and the antenna tuning 
capacitor, C8, are interactive. Adjustment 
of L3 will set the proper load condition 
for the output tube but will also couple 
into the power amplifier tank coil, L2, 
the necessary reactance for a resonant 
condition. This reactance is what the 
adjustment of C8 provides in addition to 
resonating the antenna capacitance. 

A familiar instance of this interaction 
is the tune-up of a transmitter with a pi 
network. After the tank is tuned to 
resonance as evidenced by the dip in 
plate current, increasing (or decreasing) 


the loading requires that the tank © 


capacitor must be touched up to maintain 


the resonance condition. 
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Figure 12: The antenna coupling is varied by varying the position of the coupling 
coil (L3) within the tank coil (L2). Here the coupling coil is all the way out. In this 
position the rod extends about 3 inches from the front panel. 


When actually tuning/loading the 
transmitter, these interactions can be seen 
where the adjustment objective is to 
obtain the 0.5 to 1.0 ampere indication 
on the antenna current meter, as specified 
in the tuning instructions in the technical 
manual. 

The BC-187 technical manual does 
not specify the characteristics ofa dummy 
antenna, but the BC-654 technical 
manual does: 8.75 ohms in series with a 
110 pF capacitor. Because the sets use 
similar antennas, this dummy antenna is 
a reasonable approximation for the BC- 
187, 

It turned out that the BC-187 could be 
loaded into a dummy antenna consisting 
of a series 100 pF capacitor and 10 ohm 
resistor with no difficulties, as shown by 
the antenna current falling into the 
expected range. 

A follow-up article will give detailed 
BC-187 test measurements and loading 
results for a 50 ohm antenna load, which 
is more likely to be encountered in fixed 
amateur radio operation. It will also 
include minor modifications (easily 
reversed) that allow the BC-187 to match 
a 50 ohm load. 
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On-the-Air 

With my setup, switching between 
transmit and receive only requires moving 
the BC-187 antenna switch from transmit 
to receive. This is possible because both 
MO and PA stages are keyed and with the 
key up, both stages are cut off. 

The keying sounds nice — there is just 
enough chirp to let a listener know that it 
is not a modern transmitter. If I were able 
to load the transmitter for more output I 
suspect that the chirp would be more 
pronounced. 

Using the transmitter with a modern 
receiver (HQ-120 or newer) is easy 
enough because of the ease in determining 
what frequency you are on and because it 
is simple to get the receiver and 
transmitter netted, i.e., on the same 
frequency. 

But my only interest in operating the 
transmitter is to use it with the companion 
BC-186 receiver, without using any more 
modern equipment anywhere in the setup 
or operation of the pair. I had visions of 
being able to monitor the BC-187 signal 
using the BC-186, but the receiver was 
completely overloaded even with the 


antenna disconnected and the receiver 
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Figure 13: My final setup of the BC-186/BC- 


187, showing the power supplies for both 


receiver and transmitter are on top of the BC-187. The power supplies above the 
receiver are for other equipment. The plate meter for the transmitter is at the top center. 
The lack-of-space problem that many of us face when trying to squeeze in one more 


setup is evident here! 


antenna switch in the off position. So, 
you are dependent on the accuracy of the 
receiver and transmitter calibration 
charts. With the uncertainty in two 
calibration charts the best you can expect 
from relying them is perhaps 10 kc. This 
is not good enough for the way CW 
contacts are made these days, but 
fortunately there is a simple work-around 
for this problem. The SCR-178 technical 
manual suggests using a BC-221 to verify 
the transmitted frequency, although it 
does not mention using the BC-221 to 
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set up the BC-186. Even so, I can in good 
conscience use the BC-221 (or an LM) in 
any way that I find convenient with the 
BC-186/BC-187. 

For example, to set up for operation on 
3530 kc, I calibrate the BC-221, dial up 
3530 kc, zero beat the BC-186 to that 
signal, then (listening to the BC-221 
output) zero beat the BC-187 to the 
frequency meter. Most hams would be 
aghast at going through all of this effort 
but with practice it only takes a minute. 

Setting up to answer a CQ is somewhat 


November 2018 


easier — you just have to tune the BC-221 
to zero beat the CQing station on the 
BC-186, then zero-beat the transmitter 
to the BC-221. In this case you don’t 
have to know the exact frequency so 
there is no need to consult the BC-221 
calibration book. Of course you have to 
do all of this before the station finishes 
the CQ! Quick as this process can be, the 
BC-186/187 setup is not one you would 
want to use for sweepstakes, field day, or 
any other contest. 

Another operating convenience for me 
is that I let my BC-221 run continuously, 
and its calibration will hold to better 
than 1 kc for weeks on end, eliminating 
to check its calibration frequently. 

Acknowledgments 

Thanks to the following, who provided 
material that was of help in preparing 
this article: 

Warren Harding (KIBOX), Roy 
Nollkamper (K7JAQ), Rob Forte 
(K2RSM), Sandy Wells (NS1W), Van 
Lennep, Steve Berg (KB4IRB), Brian 
Thompson (NI6Q), and Bill Fizette 
(W2DGB) 


References: 

1. This information is not in the SCR- 
178 technical manual (TM 11-231) but 
was taken from a BC-178 technical 
summary sheet available at: 

http://radionerds.com/index.php/ 
SCR-178 

Also, the original horse photograph 
that I wrote about in my BC-186 Update 
article (Electric Radio, August, 2018) 
appears on this site and likely was copied 
from here to the Russian web site. 


Electric Radio #354 


2. My article on the BC-223 appeared 
in the June 2013 issue #289 of Electric 
Radio. The terms “microphone hummer, 
hummer, interrupter and buzzer” are used 
interchangeably for the device. 

3. Radio-Craft, September 1948, page 
70. Available for download at https:// 

www.americanradiohistory.com in the 
“Early Radio” section. 

4. Gerald F.J. Tyne,, 1977, Saga of the 
Vacuum Tube, Howard W. Sams, 1977, 
page 315. This book is a gold mine of 
information on early tubes. Another 
excellent resource on the history of 
vacuum tubes is the Tube Collectors 
Association web site:  http:// 
www.tubecollectors.org 

5. The article, titled WTIC appeared 
in October 1929 QST, page 9. The title 


refers to the call letters of the station 


where the transmitter was installed. Lamb 
is renowned for his work with IF crystal 
filters (QST, August 1932) and the 
“Lamb” noise silencer (QS7, February 
1936.) 

6. See Frederick E. Terman, 1955, 
Electronic and Radio Engineering, 
Fourth edition, Chapter 3, Pages 50 — 
57. This book is a first-class resource and 
used copies (be sure to get the 1955 4™ 
edition) are available at low prices. Also, 
a digital copy can be “borrowed” for 14 
days (at no cost), at: https://archive.org/ 
details/electronicradioe00term 

7. Mod, (Verman, Chapter’3, Pages'57 
— 63. 


ER 


November 2018 pa 


q 


mprovements 
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By Phil Legate, ACOOB 
Marion, IA 
ARE@Reagan.com 


Introduction 

Much has been written about the 
history and shortcomings of the Heathkit 
DX-40 Novice transmitter. (See the most 
recent DX-40 article in ER #353 by 
W3BYM.) If your intentions were that 
your DX-40 was to be more than a “shelf 
this address 


improvements for AM operation. 


ueen” article will 
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Components with a are new or 


modified in value and voltages with a “*” 
are key-down voltages. 
The Power Supply 

Power supply weaknesses existed in 
both the DX-35 and the DX-40 due to 
inept power transformers that barely had 
current outputs of 150 mA and a low 
impedance bleeder load in an effort to 
regulate the voltage. Figure 1 is the full- 
wave voltage-doubler power supply that 


Ot 


uses an Edcor XPWR 262 transformer 
(or equivalent) with a minimal 300 mA 
capability. This power supply uses the 
virtual choke system that is similar to the 
Allied Knight’s T-150 power supply, and 
the later DX-60, in which 100 to 150k- 
ohm resistors replaced smoothing chokes. 
One may need to use the 36k R25* value 
in case the 6CL6 currents are higher than 
nominal. A relay-switched voltage source 
provides plate voltages for the modulator 
with a voltage divider for the speech 
amplifier. The modulator and speech 
amplifier receive power only when the 
relay is energized, increasing tube 
longevity and reducing chassis heating 
during key-down. See figure 8, later. 
Filament current comes from secondary 
point “Z” and chassis ground since we no 
longer need two separate windings. 
Triode Speech Amplifier 
Figure 2 is the conventional 12AX7A 
dual-triode stage that has been modified 
for more articulate audio and includes 
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Figure 1: The DX-40’s New Power Supply 
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R* Relay Switched 


: : From Junction of 
36k and 68k 
Mic Jack: Imp. > 50k R12* 270k 2.2k 
input Res. = 1.03M@1Khz 12AX7A = x : 300V 
6 aoe +025 Cc Cc R14 
0.01 100k 
.005 AT 350V 4.25 ma 
Lj See is 75v | ll c27* 
8 4 Re |! Oo Hh 
0.75V 27k ar 4 
Cnew* 3 an 1 | v3B 
100 pF | tg ol | c* au hy wi ie | 
R13* 125V 0 pax a | = Nps 
0.33 uF 100V R15* 01 680k aw 
1.0k ; 
pac Aucho Oah\ Pot: Adsed From Pin 9 of Modulator 


Figure 2: The new DX-40 Speech Amplifier 


feedback from the modulator to reduce 
distortion. An audio gain potentiometer 
that was absent in the original speech 
amplifier, has been added to control audio 
level. This potentiometer can be mounted 
on the rear of the chassis with shielded 
cable runs if one doesn’t want new holes 
drilled in the front panel. R19 has been 
removed because D-104 audio is no 
longer restricted to a “tinny” spectrum. 


Modulator 

Figure 3 illustrates the modified 
modulator. The constant carrier circuitry 
has been discarded in lieu of a direct- 
drive, cathode-follower system with a 
bipolar supply. The bipolar power supply 
system insures that the final’s screen 
voltage dips low enough for full negative 
modulation. The grid voltage of the 
second stage 6DE7 can be controlled to 


470k 1/4W 


550V From Relay 


0.01 1kV 
Rr C FB To Pin 3 V38 


680k 01 


~ 60V to Screen of 6146 via Function Switch 


~ 150V P-P 


Figure 3: The Heathkit DX-40 GDE7 Modulator Circuit (Shield Removed) 
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6.3 V to 110V Transformer Triad F-13X 


aa 


Bias 


? 


F2 1AFB L2 1 10 1/2W To Modulator Cathode Follower 
x ee a 
6.3 Volt Filament Supply ae R* 220 1/2W 
i t Ct c2* 
Tp Ts SS ; 
147 uF 160 V 100 uF 160V 


Figure 4: The New Bias Supply Circuit 


vary the final’s screen voltage that, in 
turn, varies output power. A simple bias 
supply, seen in figure 4, supplies the 
bottom end of R20* and the power 
control potentiometer. 

Figure 5 is the DX-40 exciter. In the 
original cascode circuit, B+ is supplied to 
the buffer/multiplier plate, while its 
cathode is connected to the plate of the 
oscillator. Thus, the tubes served as their 
own voltage dividers. 


The 6CL6 is a wide-band, low-power 
tube having been used as video amplifiers 
in T'V sets. I surmise that to keep costs 
low, the 150 mA power transformer was 
used. It’s capability would have been 
exceeded if the plates and screens of the 
6CLO’s had been fed in parallel. A cascode 
arrangement means the same current 
flowed through both tubes (about 35 
mA). Had they been fed in parallel, twice 
the current would have been needed, or 


6CLE6 
osc 


TO Crystal/VFO Circuit 


Keybias wi 


C11 C12 


6CLE6 


TO Bandswitch and 
Buffer Driver Multiplier C13 wang 


Coil Set L4-L8 


Figure 5: The Revised DX-40 Exciter Stage 
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5 tai cst a7 awer Rx" 
| 150k 1W 
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NH 
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R8 | RQ | 0.006 
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20 
0.67 1/2W | 
caat 
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Keybias 


Figure 6: The DX-40’s New 6146 Final Stage 


about 70 mA. This situation would not 
have left any extra current for an external 
VFO. Now, the plates are fed in parallel 
from the LV voltage node. 

In a series arrangement using two 
separate tubes, one cannot exceed the 
filament-to-cathode voltage of the upper 
stage so this requires filament voltage 
isolation for this stage. This is why there 
are two | filament secondaries. One 
6.3 VAC secondary feeds the oscillator 
from Y and ground — the white leads. Y 
also supplies the final, panel light, and 
the audio circuit filaments. The second 
filament winding provides isolation to 
the buffer/multiplier filament via X and 
X — the green leads. 

To mitigate these problems, I fed the 
plates in parallel and connected the 
cathode circuits to the key bias rail. Two 
plate-feed resistors are added to decouple 
any RF from the LV B+. The same 
filament winding now feeds a// tubes. 


The key bias rail functions the same as 
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in the original keying circuit except now, 
due to the relay, there is only 6 volts at 
the key jack. On key-up, the key-bias rail 
floats up to the tube cutoff voltage as 
usual. 

Figure 6 is the 6146 final. The 
modifications here were: 

1) inclusion of a 47 ohm, 1-watt resistor 
in the grid circuit to suppress any potential 
parasitics (I have yet to see any in an 
unmodified DX-40.) and, 

2) a reduction in C35’s capacitance to 
improve higher frequency audio response 
and, 

3) a resistor to present a more consistent 
load to the modulator. Also shown is the 
addition of a zener to protect the meter. 
Notice that, due to the grid’s pi-input 
tuning network, no plate-to-grid 
neutralization was used. The Hallicrafters 
HT-40 uses a similar pi-net grid tuning 
circuit and its schematic shows no 
neutralization circuit. 
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1000 pF 3kV 
TUNE 


C34 


C40* 
Change to 82 pF 2kV 


C33 L11A L11B L11C L11D L11E 


Shown in 80 meter Position 


C41 
900 pF 5 


ow 


Extra 330 pF 1kV 


Figure 7: The Pi-Output Network 


HV B+ Rnew* 


4.7k SW 


Schottky Diode NTE573 or Eqv. 
Red D* Rx* 


1,000 uF 16V 


NTE R12-17D3-6 


c* | Purple 


.005 | eo Key 


6 Volt Relay DPST 


~ 550V To Modulator Plates 


To Speech Amp 
~ 300V 
A Yel. Rnew* 
Sere rie eal 
68k 2W 
KeyBias 
To Cathodes of 6CL6's and 


Cathode Res. of 6146 and 
Pin 4 of Accs. Plug 


Figure 8: The DX-40 control relay circuit works to protect the modulator and 
speech amplifier stages and increase overall tube life. 


Figure 7 is the final’s pi-net tuning 
circuit in which additional capacitance 
has been added to improve loading on 80 
meters. In some cases, I have replaced 
C41 with a three-gang variable capacitor 
to obtain 1300+ pF. 

Summary 

The under-powered, under-filtered 
power supply has been replaced by a 
more efficient power supply. The audio 
circuit has been upgraded for better 
articulation and the modulator now 
provides better peak-to-peak excursions 
for a higher modulation percentage. 
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Longevity of the speech amplifier and the 
modulator tubes have been extended by 
relay switching. The exciter stability and | 
reliability were improved by feeding the 
6CL6s with parallel low voltage B+. 
Lastly, there is no longer any “bite” at the © 
key. 

Since we now have a bias voltage 
available one could also implement “grid- 
block” keying, as seen in the later DX- 
60. But then again, this isa DX-40 so we © 
will stop here! : 
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AM Gheaer Net: mane mornings, 8: 30AM local Estar time, =, 3835 ke. Osx" W2DAP. | .P. Friendly format. 
Antique Wireless Association AM Net: Sunday 16:00 EST, 3837 kc; Sunday 19:00 EDT. QSX Joe, W3GMS 
Arizona AM Nets: Sat & Sun: 160M 1885 kc @sunrise. 75M 3855 kc@6 AM MST. 40M 7293 kc 10 AM MST. 6M 50.4 
Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 
Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 
California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 
California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 
Colorado Morning Net: Informal AMers on 3875 kc daily, Mornings Only at 6:00 AM MT MT, QSX 
saa 

ine: Sunday 14.263 Mc @ 2000Z. SSB nets 


held Tue : Fri. 3775 aS 8: 30 - 10:00 a Cr aa 3895 kHz PM PT. The CCA First-Wednesday AM Night has 
been on hold until September due to heavy static levels. For Sept. check + 3880 kHz at 6-8 PM in the East, 7 PM in the 


Central and 8 PM in the Mountain and Pacific time zones. 

Drake Technical Net: Sunday 7238 kc, 4PM Eastern. QSX Jeff (WA8SAJ), Mark (WB@IQK), Doug (W9IDCQ), Bob (W/4WTO), 
Evan (K9SQG) Drake Users Net: Check 3865 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) Drake WestCoast Net: 3895 
KHz +/- QRM, Thursdays at 8:00 PM Pacific Time 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (NSECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @7:30 PM ET. Net is for exchange of AM related equipment only. 
Florida AM Group: Sunday Morning Roundtable 3885 kc, 6:30AM Eastern Time, with 6AM Eastern Time pre-net. QSX 
for both nets Warren, W1GUD 

Fort Wayne Area 6-Meter AM net: Meets nightly @7 PM ET 0n 50.58 Mc. Another long-time AM net, meeting since the late 
“50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

K1JCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8K YD) or Jeff (K3K YR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help 
Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: N8ECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 ke. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op Paul (W1ECO) 

Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Philadelphia Area 6 Meter AM Net: Every Wednesday night 9PM, about 50.400. QSX Steve, K3ALV 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AA6DD). 

Swan Nets: Users Net Sun 2100z 14.293Mc+/-QRM. QSX op rotates Jim (WA5BDR), Ron (KC7PSY), Bill (W4WHW), 
Jay (WBEMWL). Tech Nets: Mon 2300z 14.252Mc QSX op Steven (KB7BGS) / Sat 2-4pm ET 7.235Mc QSX op Stu (K4BOV) 
Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSK Lynn (K5LYN), or Adolph (WASIGG) or 
Vince (WB4BPS) 

West Coast AMI Net: 3870 kc Wed 7PM PST 8PM PDST. Early check-ins: Skip (K6LGL) 6PM PST 7PM PDST. Net 
control rotates: Brian (NI6Q) 1st Wed, George (WA6HCX) 2nd Wed, Sharon (K6IRD) 3rd Wed, Steve (KF6SYD) 4th 
Wed, Vic (K6IC) if 5th Wed in a month. 

Westcoast Military Radio Collectors Net: Sat.@2100 Pacific Time 3985 kc +/- QRM. QSX W7QHO. www.mrcgwest.org 
West Coast Vintage Military Radio Net: Sunday at 8 AM local Pacific Time, 3974 kc AM 


Wireless Set No. 19 Net: Second Sun. 7270 ke (+/- 25 Kc) @ 1800Z. Alternate 3760 kc, +/-25 kc. QSK Dave (VA3ORP). 
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The Hallicrafters SX-115 Receiver 
and it’s Little Brother SX-117, Part 1 


By Tom Rousseau, K7PJT 
4179 Willow Flat Road 
Hood River, OR 97031 
tomr@gorge.net 


Introduction 

I had previously studied the interesting 
evolution of the Drake 1-A to 2-A 
receivers’ and was quite impressed by the 
dramatic improvement Drake achieved 
in strong signal capabilities. Recalling 
that the highly regarded Hallicrafters SX- 
115 had a broadband front-end ahead of 
the first mixer, similar to the 1-A, my 
curiosity was aroused as to how well this 
receiver performed with regards to strong 
signals. This curiosity led to some 
interesting studies and this article. 

Hallicrafters introduced the SX-115 
in the May 1961 issue of QST at $595, 
figure 1, displacing the SX-101A as their 
flagship radio. This was a handsome, 
high-quality, top-drawer receiver, 


elevating Hallicrafters to the elite tier of 
amateur radios, competing with the $680 
Collins 75S-3 and $280 Drake 2-B. No 
other American 
manufacturers played in this exclusive 
arena of crystal controlled first converter, 
fixed range VFO ham-band receivers. 
The SX-115 matched the Drake’s IF 
selectivity performance but with more 
bandwidth options, sans Drake’s very 
useful passband tuning feature. It 
matched the linear frequency readout 
accuracy of the Collins, but offered wider 
frequency coverage and better stability. 
The SX-115 had a more effective all 
mode noise limiter capability, surpassing 
both the Drake and Collins. Its build 
quality was superior to the Drake and at 
least equal to the Collins. Heath was still 
a couple of years away with its competitive 
and high valued SB-300, as was the very 
innovative Squires-Sanders SS-1R. 


Hammarlund offered the HQ-215 almost 


mainstream 


The SX-115 (left) was an elite receiver representing the last of Hallicrafters’ mindset 
for large, heavy radios. The SX-117 (right) leveraged heavily from the SX-115 to 
usher Hallicrafters into the new mindset for light weight, high value radios. The 
HA-10 was an accessory that extended the coverage of the SX-117 to 85 kHz. 
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Cpe ea etn a a nd 


a decade later and National never entered 
this market segment. The SX-115 has 
been previously reviewed in QS7* and 
Electric Radio®. 

The SX-117 was introduced a year and 
a half later in the October 1962 issue of 


QST at $380 (figure 2, page 30), though 
a sharp eye will find a subtle sneak preview 
in Hallicrafters’ May 1962 QS7T ad. The 
SX-117 essentially offered the SX-115 
architecture and performance without 
the heavy-duty construction and accurate 


Presenting—a new standard of performance 
for AM, CW, SSB reception 


* Band-pass filter front end—equivalent of four tuned circuits preceding ist mixer. 


e Crystal-controlled high frequency oscillator. 


® 5 steps of selectivity plus Hallicrafters’ exclusive upper/lower sideband selection. 


@ Linear CTO, direct reading in kc. 


The experienced amateur will imme- 
diately recognize in the SX-115 a first 
rate engineering triumph that creates 
an entirely new class of deluxe receiver. 
Frequency coverage: Nine 500-ke 
segments covering 3.5-4.0 mc.; 7.0-7.5 
me.; 14.0-14.5 mc.; 21-21.5 mce.; 28.0- 
30.0 mce.; (4 segments); and WWV. 
Additional features: Highest order of 


The new ideas 
Jn communications 
are borp at... 


a @ 
hallicrafters: esee-s x 


Export Sales: International Div., Raytheon Co,, Waltham, Mass. Canada: Gould Sales Co., Montreal, P. Q, 


mechanical and electrical stability; lin- 
ear tuning; constant tuning rate; sepa- 
rate noise limiters for SSB/CW and 
AM; dual loop AVC; spurious signal 
and image rejection better than 60 db. 
down; sensitivity less than one micro- 
volt; perfect match for Hallicrafters 
HT-33 and HT-32 series exciters and 


transmitters. join us at the Single Sideband 
Amateur Radio Association 
Hamfest and Dinner. Statler- 
Hilton Hotel, New York City. 
March 27th from 10 AM. 


Figure 1: The SX-115 was announced in this May 1961 QST ad, setting a new 
Hallicrafters performance standard in the amateur market. It was soon joined by the 
matching HT-32B transmitter and HT-33B linear amplifier. 
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linear frequency readout. Downscaling 
high end radios to mid-range was a 
common Hallicrafters strategy that we 
have seen many times before: SX-28/SX- 
32; SX-42/SX-43; SX-101/SX-111; HT- 
32/HT-37.\ 0 he SX-i17 introducédia 
new style for the decade, and finally 
brought Hallicrafters into the compact 
lightweight consortium with Collins and 


be coming your way from Hallicrafters soon, 


" HALLICRAFTERS MANAGEMENT: 


‘Can we build a quality receiver, capable of all important 
coverage from 85 ke through 30 me, with at least 

3-step variable selectivity, including a transmitter-type 
V.F.O. that can be locked on frequency, with 

sensitivity under | mv on the high frequency 

range, a high order of mechanical and ) 
electrical stability, that weighs under 20 Ib., is 
extremely compact... and will sell for about $400 Ml 


Additional searching questions and exciting answers will 


new SX117 == hallicratfers 


Export: Hallicrafters, International Dept., Commercial Div., Canada: Gould Sales Co., Montreal, P.Q. 


Drake. The SX-117 was more competitive 
with the 2-B ata $100 premium, although 
it would transceive with the companion 
HT-44 transmitter. The SX-117 has been 
previously reviewed in QS7*, CQ®, and 
Electric Radio®. 
The SX-115 

The SX-115 is a 44 pound receiver 

executed in the heavy-duty black and 


HALLICRAFTERS ENGINEERING: 


“You? 


SPECIFICATIONS 
Exceptionally versatile and com- 
pact triple-conversion, super- 
heterodyne communication-type 
receiver. V.F.0, can be used as 
crystal locked oscillator; Selec- 
tivity: Variable in 3 steps, 0.5— 
2.5—5.0 ke. Crystal-controfled Ist 
and 3rd oscillators. Selectable 
sidebands, constant tuning rate, 
Sensitivity: less than 1 my. on 
AM, less than 4 mv. on SSB/CW. 
T-notch for up to 50 db. attenua- 
tion to unwanted heterodyne in 
|, F. pass band. t. F. type noise 
limiter. Audio inverse feedback. 
Crystals provided for 3.5—4.0, 
7.0—7.5, 14.0~14.5, 21.0-21.5, 
28.5—29 me. Four addt’'l, crystal 
pos. for 500 kc. segments between 
85 kc. and 30 me. 100 ke. crystal 
calibrator included. Size: 15” x 
174%” x13”. Net wt. 181b. Amateur 
net price: $379.95. 

HA-10 Low freq. tuner adapts 
SX-117 for 85 ke.—3 me. $24.95 


5th & Kostner Aves., Chicago 24, Ill, 


Figure 2: One and one-half years after the SX-115, Hallicrafters announced the SX- 
117 in this QST ad, ushering in a new era for Hallicrafters radios, following in the 


steps of Drake and Collins. 
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metallic silver cabinet with piano hinge 
top that was customary of the high-end 
Hallicrafters of the late forties and fifties. 
Architecturally, the SX-115 is a straight- 
forward, triple-conversion design for its 
era, figure 3, page 32. A single stage RF 
amplifier feeds to the first mixer, which is 
driven by a band switched crystal 
oscillator. This mixer feeds to a first IF 
that tunes 6.505 MHz to 6.005 MHz, 
mechanically tracking with the VFO and 
feeding to the second mixer. The second 
mixer is driven by the fixed-range VFO, 
5.5 MHz to 5.0 MHz, to provide an 
output to feed the second IF of 1.005 
MHz. The 2"* IF feeds to the third mixer, 
which is driven by a crystal oscillator 
with selectable USB (1055 kHz) or LSB 
(955 kHz) for conversion to the third IF, 
Hallicrafters’ classic 50 kHz IF, where 
most of the selectivity is derived. 
Selectable product or envelope detectors 
provide a demodulated signal for the 
single-ended audio stages. A dual-loop, 
amplified-AVC system provides separate 
control voltages to the RF amplifier and 
2™' IF amplifier. There is no magic in this 
design, but there are some unusual design 
points, some quirks, and some very nice 
implementations within this framework. 
These points will be the focus of the 
following discussion. 
The Front End 

Starting with the antenna connector, 
the incoming signal sees a couple of 
unusual features. First are the double 
tuned, broadband bandpass filters in the 
grid and plate circuits of the RF 
amplifier’. These are nominally about 
500 kHz wide to pass the desired 
frequency range of the selected band while 
rejecting images and out of band signals. 
The SX-115 scheme provides better out- 
of-band rejection compared to the 1-A 


due to the extra two tuned circuits in the 
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front end, but is still susceptible to strong 
signals within the front-end bandpass. 
Figure 4 (page 34) shows the passbands 
of the 80 meter band, comparing 
favorably to the Drake 1-A®, but still 
exposing the front end to overload within 
its bandpass. 

This leads to the second feature the 
antenna signal sees: an IF trap to attenuate 
input signals in the 6.0-6.5 MHz 
frequency range. This is necessary due to 
the broad nature of the 40 meter front- 
end bandpass filters discussed in the 
previous paragraph. The tunable IF is 
close enough to the 49 meter shortwave 
band that RF stage selectivity was 
insufficient to reject very strong SW 
broadcast stations and other out-of-band 
signals, thus requiring the trap. All 
receivers will have bleed-through to the 
first IF, but normal front-end selectivity 
and IF selection are sufficient to provide 
at least 70 dB rejection in better receivers. 
The effectiveness of the trap is shown in 
figure 5 (page 35), displaying the 
bandpass curve with and without the 
trap. The SX-115’s IF rejection measured 
greater than 91 dB on all bands except 40 
meters, where the rejection measured 51 
dB at 7.000 MHz; improving to 74 dB at 
7.3 MHz. Worst-case 40 meter IF 
rejection would have been on the order 
of 30 dB without the trap. Although this 
performance is disappointing for a radio 
in this class, the Collins 75S-3 is 50 dB in 
its worst-case condition on 80 meters 
and the Drake 2-A/B are 55 dB on 40 
meters. All the high-end receivers of this 
era had at least one vulnerable spot in 
their first IF bleed-through rejection, a 
side-effect of the multi-conversion 
architectures and balanced engineering 
choices. 

The VFO 
The VFO, which drives the second 
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mixer, began life with the 1954 intro- 
duction of Hallicrafters’ first SSB trans- 
mitter, the HT-30, following on in the 
very popular HT-32 series and HT-37. 
This is a rugged, reliable, and stable 
VFO, with performance every bit as good 
as any Collins PTO, even though it is 
capacitively rather than inductively 
tuned. The exclusive Hallicrafters “dif- 
ferential temperature compensation” 
scheme allows precise adjustment of the 
temperature compensation characteris- 
tics, compared to the discrete step ap- 
proach offered by the test selected ca- 
pacitor scheme of Collins and others. My 
sample of two SX-115s demonstrated 
long term stability within 20 Hz for 
several hours after a 15 minute warm-up. 

One key to this performance is the 
ability to precisely set the temperature 


RF Amp 
500 KHz V2 500 KHz 
passband passband 
Ant @rf @if 


Xtal Osc 
V4 


te 80 10.005 
40 13.505 

20 20.505 

15 27.505 

10A 34.505 

oe 10B 35.005 

10C 35.505 

100 KHz 10D 36.005 


4° Mixer 


compensation characteristics with the 
proper adjustment of the differential 
capacitor, C135 (See figure 6, page 36). 
This is a sensitive adjustment, so proceed 
with patience and deliberate process. 
Tracking is also excellent, providing less 
than 500 Hzerror, owing to the relatively 
small tuning range as a percentage of the 
operating frequency, and the high quality 
custom capacitor. One would hopefully 
expect the SX-115 to transceive with the 
HT-32B, having the same VFO, but this 
would have required a notable redesign 
of the transmitter due to the otherwise 
quite different frequency conversion 
schemes. The lack of oscillator outputs 
on the SX-115 indicates that this was not 
even under consideration for the future. 
SX-115 Selectivity 
Hallicrafters first developed their 
1° IF Amp 2" Mixer 
V5 V6 


6.5-6.0 MHz 
if 


6.5-6.0 MHz 1005 KHz 


if 


2™ Conv VFO. 


comm ee ee ee 


Main Tuning 


5.5 — 5.0 MHz 


SX-115 


Figure 3: The SX-115 is a triple-conversion superheterodyne architecture featuring a a 
by two separate AVC circuits, and an extremely stable, accurate VFO. 
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legendary 50 kHz IF scheme for the S-76 
in 1951, based on the work of James 
McLaughlin®"°. This was a very effective 
method to obtain respectable selectivity 
and selectable sidebands, and was 
successfully used in generations of 
Hallicrafters receivers from the S-76 
through the SX-122, spanning over 20 
years. This method served them well, 
and was used in the SX-115, providing 
similar selectivity performance as its 
predecessors, the SX-101 series, SX-96/ 
100, and S-76. The 1954 SX-88 provided 
notably superior selectivity by using twice 
the number inductors with higher Q. 
The SX-115’s third IF is set at 50.75 
kHz. Over the years, the exact frequency 
of Hallicrafters’ 50 kc IFs had been 
creeping up slightly, starting at 50.0 kc 
in the S-76 and SX-88, going to 50.5 kc 


in the SX-96, early SX-100 and SX-101, 
and finally settling at 50.75 kc in the 
later SX-100, SX-101, SX-115, and the 
SX-117. The primary benefits of the 
slightly higher frequencies are better 
opposite sideband suppression, improved 
rejection of the BFO in the IF stages to 
reduce AVC capture, and a more 
convenient offset from the BFO for CW. 

One design choice unique to the SX- 
115, later proving a poor one, is that 
Hallicrafters used Z5U ceramic capacitors 
in the circuits that establish the 
bandwidth for the 5, 3, and 1-kc 
positions. This was probably done 
because of the physically compact nature 
of ceramic capacitors, compared to paper 
capacitors (Black Beauties) used in earlier 
receivers and polyester film capacitors in 
later receivers. One problem with the 
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ict front-end bandpass filters for each band, a very smooth AVC action provided 
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Figure 4: A sweep of the 80 meter front-end passband shows an extremely flat 
response with much steeper skirts than the 1-A%, resulting in better out-of-band 
signal rejection, though it was still exposed to strong in-band signals. Other bands 


exhibit a similar response. 


Z5U capacitors is that they have very 
poor temperature characteristics, 
substantially changing value with 
temperature. This caused temperature 
dependent changes in bandwidth, 
probably not normally noticeable, but 
still a poor engineering choice. Another 
reason that these ceramic capacitors are a 
poor choice for this application is that 
the ceramic dielectric suffers from “soak” 
(a charge-storage mechanism that 
provides a capacitance memory-like 
characteristic) ..that introduces 
distortion". recommend changing these 
to modern polypropylene capacitors, 5% 
absolute value tolerance. (My compulsive 
nature inspires me to match within 1%, 
since it’s easy to do with modern test 
equipment.) See figure 7, page 37. 


Polypropylene capacitors have superior 
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temperature stability and no detectable 
soak. 

The SX-115 was intended to be a top- 
drawer radio, so it is a bit disappointing 
that Hallicrafters missed the opportunity 
to add a couple of more tuned circuits to 
the 50 kc IF, which would have enabled 
this fine radio to stand out above the 
routine performance of four tuned 
circuits. 

Hallicrafters makes a very interesting 
claim that “Unlike most receivers, the 
selectivity is improved in the AVC-ON 
position because of the selectivity 
characteristics of the front-end AVC 
loop.”'*'8 The SX-115 manual shows a 
pair of graphs on page 7 (their figure 6) 
showing claimed selectivity 
improvements. For example, they claim 


their AVC scheme improves the 2 kc 
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Average Times. 
100 i 


3.0000 MHz 
760.26 ms 


Center Frequency 


7.500000 MHz 


input to improve IF rejection on the 40 meter band. The lower sweep shows 
dramatic improvement in out-of-band signal rejection below about 6.8 MHz, 
compared to the upper sweep without the filter. 
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bandwidth at -60 dB from about 10.8 kc 
to about 5 kc, a substantial improvement 
if it were true. While this may be true 
under the very specific and controlled 
conditions of swept, single-signal 
laboratory measurements, it is not true 
with asynchronous signals in actual field 
operation. The reason for this is a result 
of Hallicrafters’ implementation of their 


Figure 6, SX-115 Top View: The square side panels first 


dual-loop AVC system, which is explained 
later: But for “the” purpose sae 


understanding the impact on selectivity 
and CM (cross modulation), one only 
needs to realize that the first AVC loop is 
picked off after only two tuned circuits 
of 50 kHz selectivity and applied to the 
RF amplifier, while the second AVC loop 


picks off after four tuned circuits of 


SSS = 


appeared on the SX-115, 


becoming a standard feature thereafter on most Hallicrafters radios. They allowed 
the radio to be placed upside down on the workbench without concern for damaging 


fragile IF transformers or tubes. 
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selectivity. The impact of this is that as 
the test generator signal sweeps the 
passband, the first AVC loop responds to 
the signal sooner than the second AVC 
loop and begins to throttle back the RF 
amplifier gain before the signal enters 
the passband center. This lowering of 
gain creates the illusion that the selectivity 
is sharper at the skirts of the passband 


Figure 7, SX-115 Bottom View: The circled selectivity capacitors should be changed 


with the test signal generator. As the 
signal enters the passband, the second 
AVC loop becomes engaged and controls 
the gain of the second IF amplifier. 
However, in the real world, asynchronous 
signals near the edge of the passband will 
capture the first AVC loop and begin to 
control the gain of the RF amplifier 
independently of the desired signal in the 


from the original ceramic Z5U style capacitors to polypropylene capacitors. The 
Dampp Chaser should be disabled. R108 is a 33-ohm, 2-watt resistor operated well 
within its specification, but often will show signs of stress; it can be replaced with 
a 5 watt resistor, if you believe in conservative design, or leave it as is, if you believe 


that it best serves as a fusible link. 
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passband center, thus creating cross 
modulation rather that greater selectivity. 
So was this illusion an honest mistake on 
the part of Hallicrafters, or a slight-of- 
hand? While this particular dual loop 
AVC system has a detrimental impact on 
receiver CM, it does provide for a very 
smooth AVC action. 
SX-115 AVC 

The stock AVC performance is actually 
quite good to the ear, without pops and 
noise capture. The only disappointment 
is that the release time constant is not 
user selectable, as was also done on the 1- 
A and 75S-1. Given this situation, the 
release time constant Hallicrafters 
selected is a reasonable compromise. 

The dual-loop AVC system is shown 
in figure 8, with the first loop, AVC 1, 
picking off midway in the 50 kHz IF and 
applying to the RF amplifier, V2. The 
second loop, AVC 2, picks off at the end 
of the 50 kHz IF and is applied to the 
second IF amplifier, V8. Figures 9 and 
10 (page 40) show the complex 
relationship of AVC levels as a function 
of input signal levels, which behave 
interactively due to the different pick-off 
points between the separate loops. For 
example, in figure 10, the CM becomes 
evident when the interfering signal is 
above -63 dBm (S-9+10 dB) at 10 kHz 
separation. [his CM behavior occurs only 
when the AVC is “On.” The engineer in 
me contemplated redesigning the AVC 
system to eliminate this deficiency, but 
in the end, the practical side of my 
character won out, leaving the otherwise 
very nice AVC as Hallicrafters designed 
it, realizing that the CM improvement 
would be modest. If I were to change the 
AVC circuits, I would have changed to a 


more Drake-like design, two loops 


E : i 
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picking off after the last IF, with T11 
removed to make the AVC amplifier 
broadband for better transient response. 

Figure 11 (page 41) shows the time- 
domain performance of both loops, 
presenting a modest overshoot on the 
leading edge of the AVC 1. The effect of 
this overshoot is to throttle back the RF 
amplifier gain very quickly, which is the 
reason that noise and syllable spikes do 
not capture the AVC system. AVC 2 has 
a slower rise time, compensating the fast 
rise of the RF loop and resulting in a net 
“flat” AVC response. The concatenated 
result is a smooth acting, pop-free AVC, 


C11 
0.005 uF 


© S2B (front) 
AVC 


ON o OFF 


jee ae 


Figure 8: This dual loop AVC circuit respé 
leveling, but with a slight detriment to the b4 
in figure 11, with the probing points indica) 
the rate of charge to C100, enabling a mov | 
November 2018 i 


similar to the Drakes in performance. 

I would like to comment on AVC 
measurement techniques on our old 
radios. Virtually all AVC systems in 
vacuum tube radios involved high 
impedance circuitry, often exceeding 1 
Megohm. As a result, generally the best 
place to measure AVC performance is 
not the AVC line, due to probe loading. 
A VOM is absolutely untenable due to 
the typically 20k ohms-per-volt loading. 
VTVMsand FET meters typically provide 
11 Meg loading, which is tolerable in 
many cases, though still capable of 
introducing errors of 10% or more. 


Oscilloscopes with 10X probes also 
introduce modest errors with their 10 M 
loading. A scope with a 100X probe is 
preferable (100 M loading). Capacitive 
loading is not usually an issue in AVC 
circuits because the probe capacitance is 
typically orders of magnitude less than 
the circuit capacitance. A better place to 
measure AVC performance is as close to 
the tube being controlled as possible 
because this gives the most accurate 
representation of the AVC action on the 
controlled stage. A trick I use for 
measuring AVC action on cathode-biased 
amplifiers is to take the measurement at 
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Ly quickly to noise spikes and speech to avoid annoying pops and yet provide quick 
g dynamic range. The AVC voltage waveforms applied to the controlled tubes are shown 
re. The release time is determined primarily by R71, C99 and C100, with R72 delaying 
vershoot for faster attack time. 
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Figure 9: This graph shows the monotonically increasing (more negative) AVC 
levels for each loop when the single signal is centered in the IF bandpass. The flatness 
shown between -73 and -76 dBm is an artifact of changing the horizontal scales and 
not a characteristic of the receiver. 


AVC vs Signal Level - Interference at 10 KHz Separation 


“143-133-123 -113 -103 «4-93 4-83 -73 ~~ -63 
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ome AVYVC1 = = AVC 2 


Figure 10: This graph shows the complex behavior of the AVC levels as a result of 
an asynchronous signal located 10 kHz from the IF passband center. The desired 
signal is at a level of -110 dBm (approximately S-3) centered in the passband. 
Passband selectivity is 2 kHz. The desired signal holds the AVC levels constant at 
about -0.2 to -0.4 V. The asynchronous signal begins to capture AVC 1 at about - 
53 dBm (S-9+20 dB), rapidly taking control by -43 dBm (S-9+30 dB). AVC 2 
generally moves in the opposite direction until about -23 dBm (S-9+40 dB). Clearly, 
the interfering signal has a dramatic impact on the receiver’s response to strong 
signals outside the passband, which manifests itself as CM. 
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Figure 11: SX-115 AVC response to fast-rise signals, of about S-9 level. Notice that 
AVC 1 responds in less than 1 MS with about a 30% overshoot, declining to the 
nominal AVC level within 20 MS. This overshoot rapidly throttles down the gain 
of the RF amplifier, protecting the receiver from overload and negating audible 
pops. AVC 2 responds more slowly with a response that complements AVC 1, 
resulting in an overall smooth response. 


the cathode rather than the grid. The 
tube serves as a cathode follower for this 
measurement, eliminating the probe 
loading that would be seen at the grid, 
with about a 10% amplitude loss (typical 
cathode follower gain), but preserving 
the transient characteristics. Sometimes 
it may be necessary to temporarily 
disconnect the cathode bypass capacitor 
if its value is large enough to affect the 
measurement (not necessary in the case 
of the SX-115 RF amplifier because the 
RC time constant in the cathode circuit 
is 3.6 ps (180 Ohms x 0.02 pF), much 
faster than the AVC time constant). The 
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IF Amplifier loop can be measured at the 
junction of R39 with T4, pin 6, because 
10X scope probe loading is negligible at 
this point. 

[Editor’s Note: The SX-115 story 
concludes next month in part 2. All 
footnote references will appear at the end 
of the second part.] 
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The First Direct Wireless Message, UK to Australia 
22 September 1918 


By Ray Robinson, VK2NO 
Sidney, NSW Australia 


robinson@tuberadio.com 


The high 
transmitting station (200 kW) at 
Waunfawr, UK, sent the first wireless 
message to Wahroonga on 22 September 
| Bye Bi Ho 
telegraphy. Waunfawr is a large village 
near Caernarfon in Wales, in the United 
Kingdom. Wahroonga is a suburb of 
Sydney, in New South Wales, Australia. 

The Prime Minister of Australia, Mr. 
W.M. “Billy” Hughes was in Britain, 
inspecting the troops in the Great War. 


powered Marconi 


using long wave wireless 


pill —s S. es 


He was accompanied by the Minister for 
the Navy, Mr. Joseph Cook. Each sent a 
message to Australia. Mr. E.T. Fisk was 
the managing director of A.W.A. 
(Amalgamated Wireless Australasia) and 
set up the experimental receiving station 
at his home “Lucania” in Wahroonga. A 
commemorative certificate was issued. 
In 1935, a monument was erected at the 
site, consisting of a marble column 
bearing a statue of Mercury on the top. It 
was unveiled by Billy Hughes, and by 
wireless telephone, the Marchese Marconi 
addressed the assembly, from Paris, 
France. 

Hughes was using his wireless message 


Peter Jensen had a table containing a Marconi tuner, a Wilson transmitter, short 
wave tuner, and two working spark transmitters. “Maggie” is standing at the right. 


42 Electric Radio #354 


November 2018 


m wm A 


A town crier and a choir joined the centenary celebration, Saturday 22, 1918. 


to strengthen support for the war effort 
in Europe at a time when support in 
Australia was waning. The message is 
engraved on a plaque on the statue. 

“T have just returned from a visit to the 
battlefields where the glorious valour and 
dash of the Australian troops saved 
Amiens and forced back the legions of 
the enemy. Filled with greater admiration 
than ever for these glorious men, and 
more convinced than ever that it is the 
duty of their fellow citizens to keep these 
magnificent battalions up to their full 
strength.” 

The Centenary Celebration 

A Centenary Celebration, at the 
commemorative statue, was held on 
Saturday, 22 September 2018. Attending 
were Fisk descendents, Dick Smith, 
politicians, councilors, residents, and the 
public. The Wahroonga Town Crier was 
the Master of Ceremonies. He introduced 
the Choir that sang the Welsh National 
Anthem (in Welsh) and then the British 
National Anthem “God Save the King” 
(in English). The Morse message was 
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broadcast over the PA, and a politician 
read the text translation. Then, the 1935 
message from Marchese Marconi was 
broadcast over the PA from an actual 
recording. The crowd then moved to the 
adjacent church hall to view the displays. 
The local radio club HADARC 
(Hornsby and Districts Amateur Radio 
Club) had a special event call-sign, 
(VKLOOMARCONI) and used it to make 
many Amateur Radio contacts on the 
day. They had set up an operational 
amateur radio station, and attempted to 
exchange wireless messages with the 
Dragon Amateur Radio Club in Wales, 
using their special event amateur call 
sign GB2VK. The WIA (Wireless 
Institute of Australia) will be holding a 
special event in September and October, 
using the special event call sign call signs 
VI#MARCONI for participating States 
and Territories. The “#” will be replaced 
by the State call sign number when used 
in each state. VK2 is New South Wales, 
VK3 is Victoria, VK4 is Queensland. 


ER 
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Chuck Felton, K.DOZS, SK 


Compiled by Ray Osterwald, N@DMS 

My friend and long-time ER reader and contributor, Chuck Felton, passed away 
peacefully early Thursday morning, September 27, at the VA hospice in Cheyenne 
Wyoming surrounded by his family. A service was held Monday, October Ist, 2018. 
He had been ill for several years and his electronic service work had been declining. 

Chuck was a veteran of the Army Signal Corps during the Vietnam era but served 
stateside. He was an expert with many classic military transmitters and knew the 
Collins-designed T-368 very well, having many stories about working on them. He 
lived for many years in the mountains west of Boulder, Colorado while he worked for 
National Bureau of Standards doing RF research work. He was eventually laid off and 
moved to Wheatland, Wyoming, to escape the growing population centers around 
Denver. Later, he moved the family to Cheyenne where the schools and employment 


opportunities were better. 

He was the author of 19 articles in Electric Radio, such as The KD@ZS Equipment 
Notebook, beginning with the February 2005 edition. His last article ran in ER #308, 
January 2015, about special passband alignment techniques for the SP-600 IF. All of 
his articles were popular and are still being requested. He had a rather unique writing 


Chuck Felton (left) rode his motorcycle from Cheyenne, WY, to Indian Hills, CO, 
to attend a get-together hosted by Rod Perala (W5CZ) to celebrate and enjoy Rod’s 
radio museum in August 2008. At the right is Mike Mussler (AI8Z), another long- 
time Colorado AMer. (Photo Courtesy of Rod Perala, W5CZ) 
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style. 

Mr. Felton was well 
known for his repair 
and modification ser- 
vices. He produced the 
“Felton R-390F” re- 
ceiver that contained 
hi-fi audio modifica- 
tions designed by Bill 
mRilieronomos 
(KD@HG, SK), with 
various RF changes 
Chuck designed for 
high performance. 
Also included in his 
work were specially 
modified SP-600 re- 
ceivers. Anyone own- 
ing a Felton-modified 
receiver such as these 


was operating AM from the Loveland, Colorado hamfest in 


is quite fortunate. July 2002. (Photo by O.J. Jenkins, KOOJ) 


Chuck was a regular 
check-in on the Wyoming Cowboy Net, 
the Western Kansas 160M Net, and was 
net control for the Mountain States 
portion of the lst Wednesday Collins 
AM net. He could also be found on any 
of the other AM nets or on any other AM 
activity he could find. 

As Matt Matthes (KD@EZS) says, 
“Chuck was a true Radio Man and 
electronic technician! 

“He was actively rebuilding, repairing 
and hot rodding many different kinds of 
ham radio receivers, transmitters and 
transceivers. 

“His knowledge and fun personality 
will be greatly missed.” 


Right: Chuck Felton met with other 
AMers at the Longmont, CO, ARC 
hamfest, April 2005. He is standing 
between Paul Thompson (W@MOD), left 
and Carl Braun (KA@SHU), right. 


Electric Radio #354 


ER 


November 2018 45 


On The Bench 


A Viking 500 Audio Driver Wiring Modification 


By Ed Wirtz, KOBKA 
Wabasha, MN 


While ?'m not generally in favor of 
modification of perfectly well engineered 
vintage radio equipment, preferring to 


appreciate and enjoy the technology of 
the day, I have discovered what I feel is a 
worthwhile minor wiring change to the 
6B4 audio driver tube socket in the 
Johnson Viking 500 transmitter that | 
think my good friend and colleague at 


684/ bASG 


t30eyne. 


Red Cis, C22, 
r 
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6B4G 
EFJ, Mr. John Foster (W@WYDX, SK, 


may he rest in peace), the design engineer 
of both the 500 and Collins KW1, would 
have incorporated had he known at the 
time the longevity and popularity of his 
creation given the scarcity and increased 
cost of the 6B4. 

With a very minor wiring change to 
the 6B4 socket XVI12, the GA5G tube 
can be used interchangeably with the 
6B4. Now I know that the 6A5G is 
becoming scarce too and also can be 
pretty expensive but they are similar in 


6A5G 


performance to the 6B4 in the service 
used in this case and at least at present are 
a little cheaper than the 6B4. 

The drawings outline the changes 
needed. I 
modification in several 500s and have 
had excellent results with both of them. 
I could find little 
performance of the modulator with either 
tube in place. I hope that you will find it 
equally so. 


have performed this 


difference in 
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Bruce Kelly 1929 Memorial QSO Party 


By Joe Fell, W3GMS 


The 1929 QSO Party was started in 
1991 and was championed for several 
years by Bruce Kelley - W2ICE who was 
an AWA co-founder. 

The Bruce Kelley 1929 Memorial QSO 
Party is an annual AWA sponsored event 
where participants either own an original 
or build a transmitter using the designs, 
techniques, and tubes that were available 
in 1929 and earlier with the purpose of 
trying to contact as many other 1929 or 
earlier stations as possible. These 
transmitters can be very simple to build 


with plenty of help available should you 
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need any guidance. 

This is a CW event, but don’t worry 
about your speed. Most stations are using 
straight keys and speed is whatever you 
would like it to be. Since early designed 
gear is used, it is a wonderful blend of 
whooping, chirping, buzzing, clicking, 
drifting, swishing, swaying, warbling, and 
other interesting signals. This is what 
ham radio sounded like in 1929 and it’s 
1929 again on the ham bands! As with 
our other “ON AIR” events, you do not 
need to be an AWA member to 
participate. 

Dates: Saturday November 10th 2018 
@ 2300 GMT to Sunday November 11th 
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2018 @ 2300 GMT and Saturday. Rules: All the rules can be seen in 

November 17th 2018 @ 2300 GMT to detail at the AWA web site located at: 

Sunday November 18th 2018 @ 2300 _http://www.antiquewireless.org/ Simply 

GMT. click on “On Air” events and follow to 
Bands: 160, 80 and 40 Meters the Bruce Kelly QSO party. 


uy) 


7 


This is Joe Fell’s W3GMS original 1929 80M TNT built in December 1929. He 
acquired this transmitter from a good friend that is now a Silent Key. Most years, 
this transmitter is used during the AWA 1929 Bruce Kelly Memorial CW QSO 
Party. It uses a single 210 which produces about 8 watts output. Best DX to date 
during the QSO Party with this transmitter is Germany! 
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CLASSIFIEDS 


Advertising Information: Please Read 
Ads received AFTER the deadline will be held for 
the NEXT issue. 


How to SubmitAds: WEGREATLYENCOURAGE ALLADSTOBE 
SENT BY EMAIL. Ads are printed the way they are received. If an ad 
must be sent by regular mail, neatly print or type the information so it 
is LEGIBLE. Ads that are not legible will not be included. We are not 
responsible for ads sent by mail that are lost by the postal system or ads 
that are not legible. Not all readers use email, so include phone 
numbers if a response is desired. 


Do not mail ads a week before deadline and expect them to 
show up the following month. 


Ads run ONE month UNLESS CLEARLY STATED otherwise. 
How to Find the Deadline: The monthly deadline is updated 


monthly, directly below where it says “Deadline.” Email is prefered for 
receiving ads. Please email for the display ad rates, they are different 


from regular classified ads. 


How to Count Words: The words “FOR SALE” or “WANTED” and 
all of your contact information counts as 7 words total no matter how 
many real words there may be. Contact information is: Your name, 
address, phone, email, etc. Then, 20 minus 7 equals 13 words remaining 
for the description. Hyphenated and slashed words/numbers count as 
2 words. 


Subscribers receive 1 free 20-word ad per month. Extra words 
are 20 cents. Please count the words in your ad as above. If you 
are over 20 words, send payment for the extra words at 20 cents 
for each word by check or money order in the mail, or via PayPal. 


No Free Words for Non-subscribers: $15.00 minimum for each ad up 
to 20 words. Each additional word is $1.00. 
Electric Radio 
PO Box 242, Bailey, Colorado 80421-0242 
Ray@ERmag.com (Emailed ads are preferred.) 


(@ DEADLINE for December 2018 is Tuesday, Nov. 20th! 


Electric Radio #354 November 2018 49 


on the BFO. 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or best- email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: High power transmitting 
components are not only expensive but 
quality items are getting rarer. It’s ashame 
to see good quality parts and equipment 
go to the dump because no one wants it 
but that’s where this commercially built 
4CX1000 amp and power supply are 
headed if no one is interested. It’s all 
mounted in a nice gray 6 ft rack on wheels. 
| don’t run more than 100W so it’s an un- 
needed item in the shack. It has a manual 
with it. Take the power supply or the amp 
(reduced prices) or both for $500. Also, 
have a 4 ft rack with HB 304TL amp which 
includes the power supply for sale. It’s 
another item | don’t need and it’s taking up 
room in my garage where | operate from. 
Again, lots of quality parts in the amp as 
well as iron in the power supply. Both 
items for pick-up in SE Arizona. Buy these 
components on-line and pay extra for high 
shipping as well. I'll strip this down for 
parts if there is something there you are 
interested in. No shipping on the power 
supplies; too darned heavy! $100. Larry, 
W@OGH, 903-975-5141 


FOR SALE: ARC5 Revrs Transmitters 
Parts Power Supply Schematic Howard 
301 320 3028 Thank You 


FREE: 8 repairable 1930’s wooden 
console radios, pick-up only in NY. Call for 
more info, Walter, 718-456-1988 
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SSB Adapters from Treetop Circuits 
e Available for Collins 51J3/4, R-388, R-390(A), 75A2/3, Hammarlund SP-600 
¢ Installed in Receiver and Powered By Receiver 

° Control functions, look, and feel are unchanged. Adapter is activated when you turn 


¢ SSB performance is greatly improved. 
We recommend you visit www.treetopcircuits.com for complete manuals. 


Email: radio@treetopcircuits.com Phone: 613-449-7931 


FOR SALE: Johnson Desk KW (pedestal 
only), Refurbished — was on the cover of 
ER #307, $2,200. Racal RA-1792 deluxe 
receiver, $900 OBO. 500 panel meters, 
best offer. Gary, 209-418-4741 or 
K6GLH @ volcano.net 


FOR SALE: Amateur Band FT243 crystals, 
hc6u, FT171B, hc49 etc. Crystal sockets 
and more. Brian Carling, AF4K 
CRYSTALS, 117 Sterling Pine Street, 
Sanford, FL 32773 USA. TEL: 321-262- 
5471 http://af4k.com/crystals.htm 

FOR SALE: SSB Adapters for Collins 51J, 
R388, 75A, R390, Hammarlund SP600 
series receivers. Phone 613-449- 
7931radio @treetopcircuits.com 
www.treetopcircuits.com 


FOR SALE: AN/CRC-7 survival radio, Slow 
scan tv -equip - Blonder & Tongue TVC- 
1C B & W TV camera(1955), Lambda 
Power Supply C-281M, B&W Monitor- 
Conrac -15" screen, Micranta Power 
Supply, 6ft enclosed metal/glass rack,110 
black 3 digit numbered crystals in wooden 
box. E1MAC tube, VT129 304TL tube, T- 
31 00-2 contact Stephanie at 
vtsprods @ yahoo.com 

FOR SALE: New DN-2528 1 Dynamotor 
bluemax107 @hotmail.com WB4KFO 
with original box $100 plus shipping, 
Photos on request. 

FOR SALE: Collins 550A Broadcast 
transmitter. Operational: 80 or 160 meters. 
Pick-up only. $2,800. Peter Stratigos, 
NOHXW, 29 Hawthorne Way, Hartsdale, 


NY 10530, 1peter.stratigos @ gmail.com, 
914-437-8456 


November 2018 


Bid Now! 
Online From Anywhere! 
HAM Radio Collection 


Online Auction Ending November 12 @ 7PM 
Items located in Pleasant Valley, NY. Over 365+ Lots including a U.S. Marine 
Corps VHF diplexer CU-2194/URC; a Grigsby-Grunow Co. “Majestic” screen grid 
superheterodyne model 20; a Federal Telegraph Co. HAM radio receiver CFT-46154; 
a Radio Corporation of America radio receiver RBB-5 type CRV-46147-D; a Bendix 
Radio Div. of Bendix Aviation Corp. HAM radio transmitter type CRR-52253; a 
RCA HAM radio receiver BC-312-M; HAM radio components from Heathkit, 
Hallicrafters, Hammarlund and more. Complete Details and Photos: 


AARauctions.com 


Absolute Auctions & Realty ¢ Phone: (845) 635-3169 @ Fax: (845) 635-5140 
P.O. Box 1739 @ 45 South Avenue ¢ Pleasant Valley, New York 12569 
info@aarauctions.com ¢ AARauctions.com ¢ AARbids.com 
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FOR SALE: GRC-19 Radio Set: R-392 
rec, T-195 Trans, Mount, Cables, Manual, 
and spares box. $550. Pick-up only please 
in Auburn CA. Mike, KE6UXV, 530-210- 
1148 


FOR SALE: Collins transmitter ART-13 
without dynamotor, pickup only, $190, as- 
is. Toshi Yamada, 7107 175th PL SW, 
Edmonds, WA 98026 ja1ftc @ hotmail.com 


FOR SALE: Gulf Coast Area: Vintage 
Hallicrafters, Heath, Collins, National, 
Radiomarine. Please call or email, too 
heavy to ship. Doug Hensley, 5678 
College Drive, Baton Rouge, LA 70806; 
https://www.qrz.com/db/W5JV, 
W5JV @ hotmail.com 


FOR SALE: CE20A, 458VFO, 600L Amp, 
$600. All excellent condition. PU only in 
south Alabama. Ron, N4RT, 251-402- 
8444, n4rt@arrl.net 


FOR SALE: Gonset Twins, G-77a and G- 
66b. All cables and matching power 
Supplies and manuals. Andy, 


K6RY,candoandys @ aol.com. 559-903- 
2482 
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xh RadioLabs Challenge 


“Do you remember?” 
This rig used a GAG? pushing a GLE. It claimed 25 watts, but 
most of us got between 40 and 60 ma at 350 volts. Apparently 
the marketing team overrode engineering. WHAT RIG AM I? 


lf you remember, go to xhRadioLabs.com/ER 
The first five contestants to submit the correct answer will win 
a gift from your friends at XH RadioLabs. 


xnRadioLabs.com 


FOR SALE/TRADE: Radio manuals, 
books, catalogs, magazines; ARRL, CQ, 
“73” and RSGB publications; ARRL and 
Editors & Engineers Handbooks. NI4Q, 
POB 690098, Orlando, FL 32869. 407- 
451-5536, ni4q@juno.com 


FOR SALE: ALPHA AMPLIFIER OWNERS 
New panels for Alpha 76A, 78, 374, 77Sx 
and 77Dx. Contact John Stanford, KF6l, at 
wb8svn @gmail.com or 714- 412-7399 
with your requirement. 


FOR SALE: Autek, Eico, Heathkit, Icom, 
Knight, National, and Tektronix gear. 
Please email for list. David Justis, KN@S, 
dijustis1 @juno.com, 952-836-5570 
Leave Message. P.O.280, Wicomico, VA 
23184 


FOR SALE: HF Radio interfering with your 
phones? Try these plug and play filters. 
1st for $4, others $3 each plus shipping. 
Brian Harris WAS5UEK 
cosmophone @ yahoo.com 
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FOR SALE. NOS Cutler Hammer toggle 
switches. SPST 20A @ 125V. DPST 16A 
@ 125V $5.00 apiece plus shipping. John 
H. Walker Jr., 13406 W 128th Terr., 
Overland Park, KS 66213. PH 913-782- 
6455, EMail jwalker83 @kc.rr.com 


FOR SALE: Heathkit Book: Classic 
Heathkit Electronic Test Equipment by 
Jeff Tranter. $19.95 from lulu.com and 
amazon.com 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100/G. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @kc.rr.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N9O0O, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill. riches @ verizon.net 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
http:// 


258-0124, Dayton OH, 
TomsAntiqueRadioRepair.com 


FOR SALE: 60 years of electronic parts by 
mail. Components, Hardware, Tubes 
Meters. Free Flyer USA. Bigelow 
Electronics, POB 125, Bluffton, OH 4581 7- 
0125. 419-358-7851 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP, 401-934-1845 
kaledp @yahoo.com 


ACCESSORIES FOR SALE: Spun 
Aluminum Knob Inlays for most 
Boatanchors. Collins Dial Drum Overlays. 
Dakaware Knobs. Charlie Talbott, 13192 
Pinnacle Lane, Leesburg VA 20176-6146. 
540-822-5643, k3ich @arrl.net 


SERVICE FOR SALE: SMO and module 
repair for KWT-6, URC-32 and other Collins 
radios. Jim Whartenby, 
antgradio @ sbcglobal.net, 501-282-2991 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. Nick, K4ANYW, 
navy.radio @ gmail.com 


WANTED: Looking for a copy of TB 9- 
6625-2120-35 Calibration Procedure for 
Frequency Meter, AN/USM-159, AN/USM- 
159A, AN/USM-159B Photocopying fees 
paid. Contact Voope, 
rwboyd@yahoo.com 613- 722-4098 


WANTED: | need to beg, borrow, rent, buy 
or steal a copy of the RARE CV 1982 
Product Detector Manual. | can have it 
copied and back to you in 10 days or less. 
Glenn Scott, 864-684-2956, 
glenndsmlabs.com 
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Hayseed Hamfest LLC - Cedar Rapids, lowa 


CAN CAPACITORS 


can-caps.com 


t=) 
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the capacity to purchase large estates for cash. We 


J 


since 1957 and services all radio equipment sold. All radios are shipped 
with a complete engineering report after a 24-hour burn-in. 


We Sell Only the Best Classic Radio Gear 


xh RadioLabs 


XH RadioLabs shares your love of vintage radio gear. 
We are a small family operated electronics lab with 


proudly partner with 


ohn (AC7XH), our lab’s grumpy old man, has been a licensed amateur 


Collins 518-1 and 58G Icom 775 DSP Collins 328-3A 


Preselector 


On our website you will see fine equipment from the legends in the field: 
Howard Mills, Chuck Hurley, Peter Wittenberg, and of course XH Radio Labs. 


impressive inventory of the best Collins, Icom, Hallicrafters, 


We may be the new kids on the block, but we have an 


Kenwood, Johnson, and Yaesu radios on the market. 


yhRadioLabs.cOm 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang, Code E 
75 Goldfinch Way 
Capon Bridge, WV 26711 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. The EZ Hang comes with a one year 


limited warranty. We now have 14,000 satisfied 


www.ezhang.com 


Call Today! 


customers around the world! 


304-856-1026 


WANTED: Looking for a well working 
Heathkit DX-60 xmtr. KR4IN email: 


paul.h.eaton@twc.com 

WANTED: Heath HX-20 SSB mobile 
transmitter in reasonable condition. Mine 
lost in fire. Bill Fizette, W2DGB, 1-570- 
629-0637 email w2dgb@ptd.net, 
w2dgb @ ARRL.net. 

WANTED: | need a few FT-171 crystal 
sockets. Pete Hamersma, WB2JWU, PO 
Box 467, Holderness, NH 03245, 
wbh2jwu @ myfairpoint.net 

WANTED: SCR-578 (Gibson Girl) 
Emergency Transmitter For USS 
Wisconsin - BB64 Museum Ship The 
USS Wisconsin Radio Club (N4WIS) Is 
501C - Norfolk, Virginia Contact Bill N3WM 
410-790-6072 email NS3WM @yahoo.com 


WANTED: FT-221 and FT-229 Mounts for 
working SCR-274N system Mark, 
K3MSB, myscupper @ gmail.com 
WANTED: Sales literature, technical 
manuals, schematics, parts lists for 
Panasonic KLM-661 6 meter all mode 
transceiver. Fred Freer, W8FSF, 6736 
Eastgate Drive, Mayfield Village, Ohio 
44143-2302 440-446-8000; cell = 440- 
668-2400 W8FSF @arrl.net 
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SERIVICE FOR SALE: Racal tube 
equipment RA17 etc., RCA AR88 and 
Collins TCS. brian@kf6c.com 760-809- 
7827 


WANTED: IF transformer or junker 
Hallicrafters S-19 with transformers intact. 
Many thanks. Robert Luther, KG4LOQ, 
2115 Buckingham Dr., SW, Huntsville, AL 
35803, rniuther@att.net 


WANTED: Hallicrafters S-29 Sky Traveler 
or S-39 Sky Ranger. Bill Higgins, KD6DOZ, 
kd6doz@gmail.com, 281-755-2479 


WANTED: original manual (not a copy or 
scan) for an RCA RBP/RCP receiver and 
any info or parts. Tom _ Harris 
Pearsrepairs @ hotmail.com 

WANTED: Hallicrafters SBT-22, SBT-100, 
TR-5, or other “Village Radios”. Bob 
W9RAN ranickels @ gmail.com 
WANTED: Dynamotors DM21 dead or 
alive. Also BC-918, part of RC 58B FAX 
machine. Steve Bartkowski, 708-243- 
7713 

WANTED: Collins 20K broadcast 
transmitter parts or donor unit for 
restoration project. Dan Osborne 4611 
Sand Road Vernon, TX, 76384, 972-839- 
6992 wbbdafy @wbb5afy.net 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio 
and are available in three versions: 


Model AB-1M, (With Voltmeter),........csssssssssssscssscsseseesseese $39.95 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 
Shipping, each limiter ............ccccesssssssseeeerres 9750 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a slower startup for your 
valuable vintage radio equipment. The voltage drop 
across the limiter element is high when cold. As they 
warm up the voltage drop decreases. If you are con- 
cerned about high inrush current damaging your 
older equipment, this little product will prevent such 
damage. They are not intended to be used as a voltage- 
reducing device. The AB-1M is 150W. All models 
come with a full money-back guarantee. 


Niece lifustl ries, 
Models AB-1M, AB-300M 


Electric Radio Store 
720-924-0171 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 
and others. 

Now all of your Drake service 


Series 1 + Disk 1 
R.L. Drake Co. 


information can be in one place and you 
wont have to worry about not having a 


Requirements: 


Any computer with 
Adobe Accobot Reader®. 


Performance will vary 


depending on speed of 
the computer. 


manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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W7FG True Ladder Line and 


Wire Antennas 
¢ 600 Ohm Open-Wire Ladder Line 
¢ The most trusted, reliable, all-band 
doublet for 20 years. 
e Thousands in Use, Sold Worldwide 
* Use coupon code “ER” for 10% 


discount. 


www.trueladderline.com 
802-598-6825 


Tubes, Tubes, Tubes 
for your next project! 


Electric Guru Parts House 
www.electricgurupartshouse.com 
Phone: 262-833-7999 


Check out our website and download latest catalog. 
David Whitham, K9DQ, PO Box 212, Franksville, WI 53126 


TrueLadderLine.com 


is 


Your Resource for * * Collins Radio * * 
=e = SS 
Collins Collectors Association 
FB BBG 
¢ Offering Unparalleled Free as wellas.. 
e .... Exciting Member Benefits 
¢ World Class Signal Magazine 


e¢ Visit at collinsradio.org & join the fun 
e See our Events Calendar 


¢ Come see what the excitement is about 


NOTICE: Vintage SSB Roundtable every 
WANTED: Vibrators: Oak V-6556, Tuesday at 7 PM Local Pacific Time, 


Plessey 614SC, James Vibrapowr C- 3895 Southwest USA. All welcome. Ron, 
1243 or any marked FSN 6130-249- K2RP@ARRL.NET 

9699. Non-functioning okay, but no} = NOTICE: Boatanchors Unlimited SSB 
obvious junk please. Rich Parker, Net, 7:30 PM Central on 3.870 every 


KB2DMD, 1205 Sleepy Hollow Rd, Wednesday since 1996. All are 
Pennsburg, PA 18073, 215-541-1099 welcome. k8wozdan@gmail.com 
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Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, 
Electric Radio, and “celebrating a bygone era”). The back has “Real 
Radios Glow inthe Dark” (used 
with the permission of Classic 
Radio). The T-shirts are 100% 
cotton and come in Small, 
Large, X-Large, XX-Large. 
The coloris slightly lighter than 
the cover of ER. $19.00 
delivered, $20.00 for XXL. 
(Medium Available by Special 
Order) 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 
format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Be sdnac Mee Seneca tances code eke 4 hours, $89.95 
Collins 758-3 andi: 32S>=3........cccccccscccaccess 2 hours, $89.95 
CAT eo aladdin avacasas Mawecectanesene 1 hour, $39.95 
CEPT SUN ee eee A Pit sense ch clades cvty ca sceanaced 1 hour, $39.95 
CRO PETTY S I VV rom baile, dee ake ees cde nbek Leoscssaceans 2 hours, $39.95 
CTT Fe hin cas eettaa nce a cer tartene vendawanas 2 hours, $89.95 
Collins: R-S9OA wa. ihe che sede caedaceethacwesennnnéen 7 hours, $109.95 
Collins R-390A Addendumn................... 2 hours, $49.95 


Togiletene .sesdeoueemete 4 hours, $89.95 


Priority shipping within the US is $6.75 each for the first two DVDs, 
additional titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 


Please call us at: 941-474-6818 
FAX: 941-474-7874 


iIspec39@@aol. re 
Megat Then you should join the 


Licensed atleast 25 years ago and licensed today? 


Quarter Century Wireless Association, Inc. 
To Join or Renew visit: 
http Jinnnw.qcwa.org/join-renew.php 


For more information please contact 
om@qcwa.org 


: ‘for | tine e ‘Radio? |e tte 


This book has everything you need to 
know about the art and science of 

oy thermatron design and construction. 
ae 7 It pulls together thermatron types 


| 3.Inside the Thermatron icti 
Borg tom and characteristics, | thermatron 


i iaertloen homebrew techniques, and how to 


Wignaae nanos design audio and RF triode and 

:, pentode circuits. The book is 233, 8.5 

x 11” pages, packed with hundreds of 

photos, schematics, diagrams, charts, 

and formulas. Grayson Evans, 

TA2ZGE/KJ7UM has been licensed 

since 1962, grew up on thermatrons, 

spent 40 years in the electronics 

new mater and renonsnding. nen cape industry, and is bored to death with 
need to know about the art and science of thermatron design solid-state! 


and construction, It is 287, 8.5 x 11" pages, packed with 
hundreds of photos, schematics, diagrams, charts, and 


formulas. Grayson Evans, TA2ZGE/KJ7UM has been licensed N OW A il bl f th 
since 1962, grew up on thermatrons, spent 40 years in the Val a e ro mM e 
electronics industry, and is bored to death with solid-state! 


NOW Availabie from the Electric Radio Bookstore! = e Cc tr i Cc R a d e) B e) 2) ks to re 


for the + SLI TS Ke 


Bookstore 


—ELECTRIC RADIO BACK ISSUES— 
All Electric Radio back issues are either from the original press run or lithographic reprints 
from the original negatives. Shipping prices are for delivery by media mail within the USA. 
Overseas, please inquire for shipping quotes. 


The NEW easy to use on-line search for back articles is at 
https://www.ermag.com/index/ 


¢ We no longer have all of the back issues of Electric Radio from #1, but the remaining 
stock of back issues are available at a discounted price plus $24.00 shipping, at least a 
56% discount the over single-issue price. Please call for a quote on all of the number 
of remaining back issues while they are still available. 

e Single Issues: $4.00 Each, Postpaid 

e 1-Year Sets (Or Any 12 Issues) $40.00 per year + $7.50 Shipping 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $125.00 + $9.00 Shipping 

¢ Foreign Customers: Please Inquire for Shipping Rates 


—COMPENDIUMS— 


All of the Collins compendiums are produced in nice 3-ring binders. 
Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 124 pages as of April 2018. 
SI ee ey ee oe AES SR Rite AE Ae Seer. ex TON 27 ] Ve ippin 


Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages 
STEER eRe er ne, ek) Sat ST CMM Scr he Mes 5: fey ee Oe Mt aad Le $47.00 plus $8.00 Shipping 


Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages--------------- $17.00 plus $7.00 Shipping 
— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's biogra- 
phy, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manufactur- 
ers. There are historic photographs and diagrams on nearly every page, and color plates with vintage AK 
advertising. ------------------------------------------------n 2a nnn nnn nn nn nnn nnn enn nnn nnn nn nnn nen ens $25.95 - 10% = $23.35 
Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees. -------------------------------------------------- OUT OF STOCK 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-------------------- $29.95 - 10% - $26.90 

Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets and 
related US-made equipment from 1920 to 1955, by Maurice Siever-------------------------- $29.95 - 10% = $26.95 
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Hollow State Design, 2nd Edition: This is Grayson Evan’s (TA2ZGE/KJ7UM) 
wonderful new book that has everything you need to work with vacuum tubes 
in one 277 page, high quality volume! ------------------------------------------- $32.95 - 10% = $29.65 
Make Your Own Tube Testers and Electron Tube Equipment: This new book by Gary Steinbaugh 
(AF8L), an ER contributor and a professional electronics engineer, is all about understanding tube 
testers and building them, and also contains many excellent projects such as power supplies and 
specialty oscilloscopes in one fun-to-use volume! There are 19 well-written chapters, 222 pages, 
with many illustrations in full color.-------------------------------------------------------- $36.00 - 10% = $32.50 
Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound pages 
surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 


iS EXCEIlENt. -------------------------------- 2-2 nan n nanan nanan nnn nnn anne nena nnn nnn nnn anne nnn nnn ne nnnenes $24.95 - 10% - $22.45 
Prachemmracio REDail, VOIMNNE 0s )...c.scescsuscerneccaceseededusapatvevcockevdencccneencsuccersesdacsenarersencseue $26.95 
I BCHCOM MOACIO HEDGIN, VOIUMC 25 cc ccccnvcusveceevtecnsssecsvsensceussedinsenteraiweusecsccpestdedceccdasacctenness $26.95 


The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find 
information on tube types that were released before 1934. Includes history and good photos. ----------------------- 
aonnennnnannnnnnannanannanannannaenannananannnnaananancanaananmananananmananmasasnnsaccanaanaa nanan eat $25.95-10% = $22.45 
Tube Type Transmitters: This is the second edition of Eugene Rippen’s excellent book on transmit- 
ters, transceivers, VFOs, Linear Amplifiers Modulators, Antenna Tuners, and more! Over 900 high quality 
illustrations with accurate descriptions and useful indexs make this a very useful volume. ...............008- $26.95 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 

Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and 
informative. --------------------------------------------------2-n nnn n nn nnn nn nnn nnn nnn nnn nen nnn n nnn nnn nnnn manne $26.95-10% = $24.25 
Again Available! Shortwave Receivers Past & Present: This is Fred Osterman’s 
long-awaited 4th edition, 2nd printing, a hardbound, heavy, 800-page masterpiece, 
more like an encyclopedia than a mere handbook! Sure to become a classic volume, 
it contains info on over 1,700 receivers from 1942 to 2013, when the book was com- 
pleted. Includes many hard-to-find details about European equipment.--------- $49.95 

The All-American Five Radio: This book is about classic American 5-tube broadcast receivers. It also contains 
a wealth of accurate, information on vintage receivers and proper troubleshooting and alignment. It’s recom- 
mended for experienced repairmen and novices alike, 92 pages. ------------------------------- $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel 
taking place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, 
and Poles, mentioning radio communications of the day. ------------------------------------------------------- $13.50 


Tube Testers and Classic Electronic Test Gear: Written by Alan Douglas, a retired engineer, 
this book is packed full of valuable information about test equipment. 166 color pages. -------- 
wenn nn nnn nnn nnn nn nnn nnn nn nnn non no nnn nnn nn nn nn eo oo noo 2 2-2-2 = === === --------- $29.95-10% = $26.95 
Vintage Anthology, Revised Edition: by Dave Ishmael (WA6VVL) is currently out-of-stock, but we are 
working on reprinting them. They should be again available soon! 


Ordering Information: 
Books are usually sent by USPS Media Mail 


Hollow State Design and Tube Type Transmitters are shipped for $6.00 each. 
Shortwave Receivers Past and Present is very heavy and shipping is $7.00. 


For other books, please add $5.50 shipping for one book and $1.00 for each 
additional book. Five books are shipped by media mail free to one address. 
Checks and money orders by US mail are fine. Overseas and Canadian Orders: 
Please inquire for shipping quotes. 


Available by Mail Order or on the Internet at www.ERmag.com 


Credit Cards Welcome via PayPal, Call or Email for Details 
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COLLINS 
Includes A 
2.7/MHz Crystal 
Oscillator 
To Replace 
The Collins 
VFO, Giving 
Complete 
Control To The 
VFO 1000 
$275 + $15 S&H 


niversal Digital VFO 1000 | 


WANTED: Correspond with RCA 
Radiomarine CRM-R6A receiver owners. 


(KC4AA) Bill Mills, 
millsend@windstream.net, 478-452- 
2957 


WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, 
manuals and parts. Bob Graham, 2105 
NW 30th, Oklahoma City, OK 73112. 405- 
525-3376, bglcc@aol.com 


WANTED: Service for Watkins-Johnson 
WJ-8718 receivers. We have several at 
KPH that need repair. Can you help? 
info@radiomarine.org 415-990-7090 


WANTED: A photocopy or scan of “The 
Genesis of Station CHARLES” by George 
L. Graveson. Also “The OSS Comm Vets 
Papers, Second Edition.” 
daveg3uur @ gmail.com 


WANTED: Teletypes for WWII museum 
working display. Models 14, 15, 19, 20, 
especially military, WWII versions. Low 
cost or donations near Colorado? Wayne 
WB40GM, hwhall@compuserve.com, 
719-574-5319 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 Via 
lrana, Valencia, CA 91355. 818-519-4419. 
jstitz @ pacbell.net 
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DIGITAL VFO COheNE Ss LINE & DRAKE R4 SERIES 


Easy installation ¢ just plug in the adapter and connect the cable 
THIS IS A DIGITAL VFO ¢ NOT JUST A DIGITAL READOUT 
More Info & Order At kk4pk.com 


DRAKE 
All Tuning 
Is Done With 
The VFO 1000 
Providing 
Complete 
Digital Control 
For Highest 
Accuracy And 
Stability 
$250 + $15 S&H 


onic Specialty Products LL¢ 


WANTED: Early Hewlett-Packard 
Journals from 1948 to 1955 for former 
employee hoping to complete his 
collection. Steve, W6SSP, 707-544-8142, 
Santa Rosa, CA. zarco@sonic.net 


WANTED: 1930's civilian airline radios 
air or ground station use- Any radios or 
test gear used by FCC Hallicrafters etc- 
Any HRO style radio made outside the 
USA. Tnx! Brian, KN4R, 
briankn4r@gmail.com, 704-657-8910 


WANTED: Collins R-389 receiver or 
clunker for parts, or any other R-389 stuff. 
Harry Weber, KC9QID, 4845 W. 107th St., 
Oak Lawn, IL 60453-5252 


WANTED: ARC-5 transmitter racks MT 
69, 971,73, 75..Stevemek2bray 
skeller53@gmail.com, 718-405-8378 


WANTED: Cartoon QSL Cards designed 
by illustrator Otto Eppers W8EA - W2EA. 
Immediate CA$H. Pete, NL7XM @arrl.net 
or PO Box 3026, Easton, PA 18043-3026 


WANTED: FCC and RiD-related items. 
Anything HF/DF related. Black HROs and 
WWII German and Japanese radios. R&S 
SK010/3202 transmitter docs. Thanks! 
Brian, KN4R, 704-657-8910 or 
briankn4r @ gmail.com 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
NiVJ, Hopkinton, RI 401-377-4912 


November 2018 


WANTED: PRESS WIRELESS, NY: 
Photos, information WANTED on 
Hicksville, Baldwin, Little Neck, 
Centereach, Northville facilities. George 
Flanagan, 42 Cygnet Dr., Smithtown, NY 
11787 w2krm@optonline.net 631-360- 
9011 


WANTED: The serial number and tube 
complement of your B&W 370 SSB 
Adapter. Grant, nq5t @tx.rr.com, 214-629- 
8759 


WANTED: R-390As. It was built to play, not 
sit and decay. | overhaul and find them a 
good home. Ted @x44.cc 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. 
Rod, W5CZ; 303-324-2725, 
rodperala @ aol.com 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KAGNNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, W5OR@militaryradio.com or 
www.r-389.militaryradio.com 


WANTED: Postcards of old wireless 
stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 


631-360-9011, w2krm @optonline.net 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil R-390’s 
&backpacks- & tube radios. Also copies 
of postwar-90’s surplus catalogs, 
backpack specs & photos. W.K. Smith 
44684-083, FCI Ft. Dix, PO BOX 2000, Fort 
Dix, NJ 08640 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. 
Will pickup if you have enough items. 
Glenn, WA4AOS, 864-684-2956 


WANTED: Vibroplex or other Bugs for 
Restoration. Email with condition/ 
images, KC9UNL, Curt Gidding, 
curtstamp @ aol.com 217-359-4017 


WANTED: Information from owners/users 
of the RCA AVR-20 receiver. Please contact 
me if you own or have experience with this 
receiver (or others in this RCA series.) 
Later | will be looking for information on 
the AVT-112, but first, just the receiver. 
Please email me at 
wa2ejt59 @stny.rr.com or phone me 
before 8:30PM Eastern time at 607-754- 
2848 — leave a message and | will return 
your call. Thank you. Joe Long / WA2EJT 


JOIN THE AWA 
ANTIQUE WIRELESS ASSOCIATION 


PRESERVING & SHARING COMMUNICATION’S TECHNOLOGY HISTORY 


e Publishes the renowned quarterly AWA Journal 

e Sponsors the unique, world famous Antique Wireless Museum 

e Publishes the scholarly annual AWA Review 

e Produces the exciting Annual AWA Convention 
Annual membership dues: $35 USA, $40 elsewhere. Visit the AWA Web Site at 
wow. antiquewireless.org to learn more about AWA and other membership options. 
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Subscription Information 


Published Monthly 
The monthly Electric Radio mailing date is posted at www.ermag.com. 

Rates within the US: 

Ist Class Rate: $47 (mailed in envelope) 

Periodicals Rate: $36 


Rates outside the US, by airmail only: 
Canada : US $54 | 
All other countries: US $75 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 


Office Hours: 9:00 AM to 5:00 PM MT, Monday to Friday 
Subscriptions and renewals maybe purchased online at 
WWW.ERMAG.COM 


email: Ray@ERmag.com 


Electric Radio 
Baseball Caps! 


Always popular, the Electric Radio 
baseball caps are a nice 6-panel all- 


cotton style with an adjustable rear 
headband and a 3 inch front brim. The 
background color is khaki, and the ER 
logo is embroidered in 4 colors, not 
printed. These hats will hold up for a 


long time. 


$22.95, Priority Shipping Included 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 


Or On-Line: www.ERmag.com 


64 Electric Radio #354 November 2018 


ERE HIIEG: 


RR apa Rc Ii xs .. 
7 eR i Seite 
es 


pi 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
11/18 


READY TO DOWNSIZE 
YOUR ESTATE? 


Estate planning for your ham, antique radio or 
audio equipment can be difficult. Take the 
stress off you and your family by calling us at 
816-455-5520 to see how we can help. 


We are a Midwest based online auction 
company with a global reach. 


Nationwide pickup services available. 


SCHULMAN 


AUCTION & REALTY, LLC 
een 73, David Schulman, WDOERU»__ 
HALLICRAFTERS SR-2000 HURRICANE 816-455-5520 or 913-568-3767 > 
SOLD FOR $2,255 david@schulmanauction.com iy 


www.schulmanauction.com/vintage-electronics 


